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From the Dean and · Director
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Looking
to the
Future
Duane Acker

This 80th Annual Report of research
progress at your Agricultural Experi·
ment Station also provides clues about
future work.
Actually, what we are doing--or not
doing-in resea rch right now will to a
large extent determine how tall South
Dakota is to stand in the field of competition in the future. We've been able
to fairly well establish our future po·
tential. In 10, 20, or 30 years South Dakotans will have to live with how successful today's research gears the state's
agriculture toward operating at full potential. If decisions are wrong, if we
skimp too much, we'll drop out of competition through default and other regions will step into our place.
SDSU President H. M. Briggs, in
recent Congressional testimony concerning Oahe irrigation possibilities, spoke
of establishing in South Dakota " ... an
agricultural island of excellence." He
didn't mean that a vast new irrigation
area would automatically assure such a
development. Resources and research,
plus proper use and application, are a
must to achieve this. If resources and / or
research are lacking, or use and application lag or are curtailed, then instead
of an agricultural island of excellence,
South Dakota will be merely an island
-surrounded by progress which meets
the competition.
We cannot progress unless research
planning is flexible enough to meet
changes of the future. On the other
hand, we must have definite goals or
aiming points for our work · to progress
according to an established pattern.
Overall, our ~esearch must be geared
to provide the most and best informa-

10 Representative Research Objectives
tion for funds expended-and it must
benefit all South Dakotans.
Here 10 representative goals and objectives are briefly discussed. Soqie
range over a period _o f well over a decade, others are more short range.
1. Expand Our Corn Belt North and
West
Corn is king among South Dakota
field crops with a farm value of nearly
$140 million in 196S. Sixty-three percent of total production is in the 15-inchand-more-rainfall area of 19 eastern and
southeastern South Dakota counties.
In only seven counti~s in extreme southeastern South Dakota, where rainfall
exceeds 17 inches, are yields consistently

good. In the other counties with 15- to
17-inch rainfall, yields are usually poor.
Extending high yield production north
and west to the 13- and 14-inch rainfall areas plus boosting yields in shorter
growing season areas could mean an additional $100 million worth of corn
annually.
Suitable varieties, along with cultural
practices, will help lessen risk in growing corn in these fringe or "expanded"
areas. We've already had some success
along this line. Crop breeding work
must be continuous to keep up with
new requirements for earliness ( shorter
season), low temperature seed tolerance,
higher yields, disease resistance. New,
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high-lysine corn lines are to be introduced into the breeding program.
we are gradually learning more
about row spacing for corn and some
other row crops. Involved are such
things as plant populations, fertilizers,
leaf canopy, tillage and weed ~control,
specific varieties.
2. Push Winter Wheat Belt North
Winter wheat made up only about
24% of South Dakota's 2,153,000 wheat
acres harvested but 36% of production
(39,296,000 bushels) in 1966. Extension
of the state's winter wheat belt northward into traditional spring wheat area~
could mean $20-$30 million increase in
annual farm income. Winter wheat,
providing it will survive the winters of
northeast South Dakota, has· certain advantages over spring wheat: planted in
stubble, it reduces water and wind
erosion; it matu"res earlier; is less subject to summer drought; on the average
it outyields spring wheat; more stem
rust resistant; longer fa 11 planting·
period gives more leeway in picking
right seeding time. Winter wheat planted in stubble near Watertown and Garden City, ( traditional spring wheat
areas) had excellent survival rates while
the same varieties planted on fall plowing in adjacent plots had survival rates
of only 1% to 18% .
Plant breeders are investigating the
use of semi-dwarf, high-yielding Mexican wheats to provide wheats (both
spring ~nd winter) with shorter, stronger straw (less lodging) for growing under irrigation or heavy fertilizer use.
While "average" yield doesn't have
much application to individuals, an increase in the "average" for a whole state
represents a sizeable sum. For instance,
a spring wheat variety that would increase average yield by only 1 bushel an
acre would 'increase South Dakota farm
income by $3,600,000.
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Small grains plots at an Agricultural
Experiment Station site during a visitors
field day.

3. Livestock
A target of 1,000 pounds of calf weaned per cow per year ( multi pie births,
better gains) may not be so "far out''' if
research continues. Moving weaning
weights to an average of 550 pounds
would mean 150 to 200 million pounds
more of "feeder calf" for sale from our
ranches.
Producing more pigs per litter combines increasing litter size and decreasing mortality. Research ·continues on
increasing survival rate of weak baby
pigs by feeding milk directly through a
small tube inserted into the mouth.
We've found that limited feeding of
brood sows can increase litter size now what about frequency of feeding?
Performance testing and crossbreed-

( continued, page 56)
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Grain Sorghum Harvesting. Machine component losses were determined for harvesting grain sorghum
under standing and lodged conditions with a self-propelled combine.
Header loss accounted for most of
the total loss for all test conditions.
To reduce header loss, a commercia] row harvester mounted on a
conventional header was compared
with a conventional header. Results
indicate, on · the average, the row
harvester even under heavily lodged
conditions had less loss than the
conventional header under standing
conditions. The row harvester would
"pay for itself" under standing conditions when used on a minimum of
90 acres a year. If lodging occurs
even once within the service life of
the attachment ( approximately 8

years) the average,- annual use required to justify ownership would
be less than 90 acres.
Agricultural Tractor Noise. Agricultural machine noises may be a
factor in impairment of hearing of
rural people. Noise produced by a
farm tractor has been measured and
characterized. The noise levels were
high enough to indicate that some
type of noise control program should
be attempted. Presently, noise control treatments are being developed.
and tested on a farm tractor.
Farm Feed Handling Center.
Tests are being made on power requirements and performance of
three kinds of vertical elevators used
at bin sites for grain elevation. Total
lifts of 30 feet vertical are being
used and the effective lifts vary

from 22 to 26 feet. Elevators of moderate sizes~ delivery rates from 400
pounds to 600 pounds per minute,
were selected.
Tests on the vertical auger and on
the belt and bucket elevator have
been completed at three different
speeds with two kinds of grainscorn and sorghum. The grain blower is in the process of being tested
and it will elevate grain to the 25foot height although the manufacturer recommends a limit of 19 feet.
Test data recorded includes such
items as torque, r.p.m. of motor and
machine, volts, amperes, and wattage of the drive motor, the various
feed rates from no load to maximum. Horsepower and bushels per
unit of time can then be calculated.
All elevators are installed to make
use of a common bin system. A receiving bin is near the top of the
eJevator legs and a weight hip directly below this. The weight bin
is mounted on four load cells connected to an electronic scale unit.
From this bin a variable feed rate
is used to the elevator being tested.
The accompanying graphs show
the quantity of grain delivered versus the power used. Further analyses
will show the frictional horsepower,

A microphone in the driver's seat (left) was only one phase of preliminary research into agricultural tractor noise and what
might be done about it. The trailer (right) is a power take-off dynamometer, used for simulating diff~rent load conditions.

•
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the grain lift horsepower, and the
total horsepower of all elevators
with different grains and at varying
speeds and feeding rates.
Irr.i gation Management Practices.
Gravity-type irrigation is being developed in many areas where the
topography is nearly Hat and little
natural drainage exists. Land development giving some modest slope
for irrigation purposes has the secondary value of aiding surface
drainage of excess natural precipitation. Research indicates that, in
practice, a minimum slope of 0.2%
and a maximum run length of 600
feet will be needed to obtain desirable irrigation efficiencies and adequate drainage. A publication. on
irrigation management practices is
being prepared.

•

Fann Structures. During the
March 1966 blizzard in South Dakota many farm buildings collapsed
or were damaged severely. Insurance companies found it difficult to
tell whether the failures were due
to winds of 70 and 80 miles per hour
or the tremendous weight of snow
drifts which literally swallowed
some structures. The effects of variability of materials and workmanship have been studied. Wood, for
instance, is a highly variable material because grain is different in all
three dimensions. Knots and splits
are common. The growth pattern of
wood depends on the species and
climatological conditions. Steel is
much more uniform - but still has
enough variation that safety allowances must be made in construction.
Careful workmanship can garner the
utmost from the materials, but poor
workmanship along with substitution of materials can seriously hamper even the best of designs.
Some changes which affect the
strength of a structure are:
Substitution of one species of
lumber or of one grade of a species for another.
Reduction from the number of
fasteners required. ·
Change in the type or size of
fastener without making proper
allowances.
Improper placement of fasteners.
Reduction of gusset plate sizes.
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Improper curing conditions for
glued joints.
Most truss plan~ stress the use of
Douglas fir or southern yellow pine.
In some cases, if hemlock is substituted for one of the recommended woods, the loading must be reduced up to 17%. Reductions due
to the use of other materials are up
to 41 % as in the case of lodgepole
pine or Ponderosa pine. Each nail
or bolt has the ability to resist a
certain loading under average conditions. If some are omitted, the
others must perform beyond their
rated ·capacity. A safety factor of
from 2 to 3 times is built into the
design to allow for natural variability in the materials and the human variability in the workmanship.
5
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Many years of study and practice
go into the design of a farm structure.
Farmers and ranchers can take
advantage of tested designs by using
plans and specifications available
through a cooperative SDSU-USDA
farm structures plan service in the
Agricultural Engineering Department.
Weather Summaries. During 1967
complete weather summaries for
Mitchell and Pierre were published,
bringing to five the total which now
includes Watertown, Aberdeen and
Brookings. Work is proceeding on
publishing a complete climatic atlas
for South Dakota.

(continued, next 2 pages)
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Livestock Manageme~t Systerris.
Research in swin~ housing management at the Centerville experimental
farm has been completed. This study
included evaluations of the effect of
various sypes of slotted floor systems, pen size and environment on
the performance of growing-finishing pigs. Results indicate:

e

The performance of swine
was not significantly affected by
floor type although pigs on complete slotted floors had a tendency to gain weight slightly
slower and had higher incidence of foot and leg injury. Injuries were more prevalent
where concrete slat surfaces
and edges w_e re rough.

e

Variations in pen size had
no effect on performance. Pigs
in larger pens .s tayed cleaner
and appeared more comfortable.

•

• Swine raised in cold, openfront housing showed a higher
average daily gain but required
more feed per pound of gain.
Tail biting was a problem in
warm housing but did not occur
in the cold housing.

e

Concrete floors required
0.69 hours/ pig cleaning labor
during the growing-finishing
period while proper management of the pigs on the various
slotted floor systems eliminated
cleaning labor.

Applica.t ion of Sprinklers on Microclimate. Field measurements
were made for determining the magnitude ·of water losses due to evaporation and drift from a sprinkler
system when the water applications
are comparatively low. A total of
14 runs, each about 3 hours duration, were completed. The output
instrument, a micromanometer, was
determined to be affected extremely
by temperature differentials so was
placed in a constant-temperature en·
closure.
Computer programs to aid in the
processing and reduction of data
have been completed and most of
the 1967 data reduced for preliminary analysis.
Preliminary analysis indicate that
a sprinkler line up to 200 feet up-

wind may cause a change in transpiration of a gn~ss cover. A considerable amount of this is du·e to
downwind air temperature changes_.
Magnitude of evaporation and drift
losses are affected by nozzle discharge and pressure, ambient air
temperature, humidity, wind velocity, ·radiant energy available.
Field data collection on the project will be completed during the
1967 growing season. Processing of
data already collected or to be collected will be completed with an
interpretation of results to follow.
This is a co9perative project with
the Water Resources I.n stitute.
Irrigation Water Quality. With
the cooperation of local county Extension agents and the Agronomy
Department, 17 farms .were selected
to be tested in the . first year of the
project. All selected farms are using
shallow irrigation wells of questionable wate~ quality. The farms are
situated in five counties in eastern
South Dakota covering an area
about 130 miles north and south and
60 miles east and west.
Soil samples were taken both prior to and at the end of the 1966 irrigation season. On each farm theirrigated field was also sampled at
from one to three locations and a
similar soil that had not been irrigated was sampled at one location.
Locations were sampled at each soil
horizon to the depth of free lime.
In most cases two water samples
were taken from each well during
the irrigation season.
Soil samples were laboratory tested to determine the exchangeable
sodium percentage of the soil and
the sodium adsorption ratio and
electrical conductivity of the saturation extract. Duplicate determinations were made on each sample.
Water samples were given a complete irrigation analysis to include
the sodium adsorption ratio and the
electrical conductivity.
The final objective of the project
is to evaluate present water quality
criteria and their suitability to the
conditions that exist in South Dakota. The· data collected indicate that
the final objective can be achie~ed
with procedures being used. This is
a cooperative project with the Water Resources Institute.
7

PROJECTS IN PROGRESS

Weather Information for Agriculture ( NC-26). Hatch 291. ( William
F. Lytle).
Adaptations of New Construction
Concepts to the Design of Farm
Service Buildings and Animal Shelters. Hatch 316. ( Milton Shute and
Dennis L. Moe). ( Closed out during year.)
Rural Electric Research. S-317.
( Harold Winterfeld and Dennis L.
Moe).
Hydrologic Studies of Small Watersheds in South Dakota. Hatch
335. ( William F. Lytle).
Drainage of Proposed Irrigated
Soils in Oahe Unit. Hatch 338.
(Walter D. Lembke).
Effect of the Climate and Microclimate of South Dakota on Agriculture. S-339. (William F. Lytle).
Application and Development of
Equipment for Conservation Farming in South Dakota. · S-340. ( Paul ·
K. Turnquist and Henry Waelti).
Design and Organization of the
Farm Feed Handling Center and
the Testing and Selection of Various
Components. Hatch 395. ( Henry H.
Delong and Harold L. Winterfeld).
Irrigation Management Practices
in Southeastern South D a k o t a.
Hatch 398. (John L. Wiersma).
( Closed out during year.)
Analysis of Complete Livestock
Production Systems. S-437. ( Harvey
G. Young).
Development of Principles and
Equipment for More Efficient Harvesting of Grain Sorghum and Corn.
S-448. ( Paul K. Turnquist).
Livestock, Poultry and Human
Environmental Studies. Hatch 474.
( Milton Shute) .
Effects of Marginal Quality Irrigation Water on the Accumulation
of Salts and Alkali in South Dakota
Soils, WRI No. 3559. (Walter D.
Lembke).
Hydrology of Small Drainage
Basins for Developing Hydraulic
Design Criteria, WRI No. 3560.
( William F. Lytle and Delvin
Brosz).
Influence of Low Rates of Water
Application by Sprinklers on the
Microclimate. WRI No. 3557. (John
Wiersma).

agronomy
Wheat Improvement. Studies of
the inheritance of winterhardiness
are being set up to help understand
the genetic basis for hardiness. Such
information should help in breeding
hardier varieties. The techniques
for evaluating hardiness will involve
both field and artificial tests. No one
has yet succeeded in defining a genetic basis for winterhardiness.
Selections for high resistance to
stem rust and for very good milling
and baking characteristics have been
made_in Winalta, a mixed variety
of winter wheat from Canada. Final
·evaluation and increase are being
made. It has taken 5 years to develop the new strain. Sources of resistance to the rusts being used include rye, wheatgrass, goat grass
and varieties out of the international rust nursery.
Immunity from streak mosaic in
winter wheat is important to producers because of the value of early
seeding to take advantage of moisture and to obtain good ground
cover. Early seedings are more subject to mosaic than are later seedings. The program to transfer immunity to mosaic from wheatgrass
started in 1963 is promising.
New hardy strains from the breeding program, now 5 years old, are
being increased, tested for hardiness, yield and quality. There are
about 250 of these.
Semi-dwarf spring wheats are being tested for yield, lodging, quality
and other traits in comparison with
taller commercial varieties at five
rates of nitrogen fertilization under
dryland and irrigation conditions.
Semi-dwarfs promise to yield more
without lodging under the most favorable conditions.
Winter wheat sown in stubble has
been surviving severe winters better
than wheri sown in fall plowing.

Using this cultural practice, it is
possible that some of the spring
wheat acreage can be replaced with
winter wheat which often outyields
spring wheat. Breeding and· yield
tests are now in stubble that was
first prepared with sweeps to loosen
the soil and cut roots of weeds.
Yields of first generation spring
wheat hybrids have been determined in comparison with their
pa.tents in small plots. Yields of the
hybrids have gone as high as double ·
those of the best parents. Similar
tests in winter wheat have not survived the winters well enough to
provide yield information.
Com Breeding. Work was divided
into two major phases: hand controlled pollinations and yield tests
of experimental hybrids. Considerable emphasis was placed on transfer of genes for earliness from Ga·s pe
Flint to standard Corn Belt inbred
lines. A backcrossing program was
started to incorporate multi-eared
traits in the same inbreds.
Oth~r com b r e e d i n g work

planned or underway: production
of 3- and 4-way hybrids which had
been predicted ( partly from computerized data) on the basis of the
1965 yield test results; production
of three sets of single crosses for
1967 testing; continuing male sterile
incorporation into several inbred
lines, starting efforts toward incorporating high lysine into South Dakota germ plasm; use of corn from
Colombia in South America as coldtolerance source; drought resistance
studies involving exotic material
from Mexico; production of crosses
between South Dakota and southern
inbreds · in an attempt to add stalk
strength.
·
Oats ~nd Flax Breeding. Oat
yields at three locations were increased from 71.6 bushels per acre
to 93.0 bushels ( 30% increase) and
103.2 bushels ( 44%increase) by fertilizer applications of 30-9-0 arid 6018-0 ( N-P-K), respectively, due to
increased panicles per plant and
seeds per panicle.
Work is in progress to determine
the potential of hybrid flax production.
Soybeans, Sunflowers. Narrow
row planting of soybeans shows a
considerable PO% to 20%) yield advantage in east central South Dakota but should not be attempted
without ad~quate weed control.
Economic importance· of this yield
benefit is determined by the cost of
production differential for narrow
rows.

lntercrossing wheat and wheatgrass offspring in a program of breeding for
winterhardiness in the South Dakota Wheat Commission greenhouse on the SDSU
campus.
8
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only one year are not conclusive,
Sorghum Research. Forage tests
they do indicate trends. Some of
have shown that a single fall cutting
these trends include: pasture crops
produces maxim.u m total forage procan be a profitable enterprise; gains
duction of sorghums and sudanon pastures were not dependent on
grasses; adapted forage sorghum
winter levels of nutrition; pasture
hybrids will outyield sudangrasses
treatments did not affect rate of
and their hybrids; and timely cutgain, however, gain per acre differting is essential to maintain quality
ences between treatments are sigof forage.
nificant. The onset of estrus was
Several promising early grain
A ne·w soybean release from
later for heifers wintered at the lowsorghum hybrids and one extra leafy
Iowa, Corsoy, is being increased by
edevel of winter nutrition. Animals
type forage sorghum are being testthe Foundation Seed Division in
from this group cycled much earlier
ed and increased for potential seed
1967 and should be well adapted to · · production release in 1968 or 1969.
on tame pastures than they did on
the entire soybean region south of
native pastures.
Hybrids from a cross of a sorghum
Brookings County.
Interseeders have been successfrom South Africa with either Refully
developed or modified to
liance or Martin male sterile plants
Sunflower production shows imachieve
desirable stands of pasture
appear especially good with excelmediate promise in northeastern
type
alfalfas
and several species of
lent
yields
of
high
quality
forage.
South Dakota with excellent yields
grass
in
native
pastures. This pracPasture
Research
Center.
While
from the new high-oil entries and
tice
can
be
widely
recommended in
results
at
the
2,665-acre
Center,
esgood yields from several other vaeastern
South
Dakota
and on several
tablished
in
1965
near
Norbeck>
for
rieties and hybrids. The sunflower
area will probably be extended
Fertilizer, Variety, Weed Control Research Cooperators
through recent USDA clearance of
the chemical ( Thiodan) for control
of ·sunflower head moth.

Irrigation results were excellent
following pree(Qergence herbicide
application, suggesting high potential soybean production in the Oahe
Unit of the Missouri River Basin
Project. Good yield ( 45 bushels an
acre) and performance we noted
with soybeans under irrig·a tion at
the experimental farm near Redfield.

e

Fertilizer Studies. Zinc deficiencies were observed again on sandy
soils in south central South Dakota.
On an irrigated field, 6 pounds of
zinc, applied as a starter fertilizer,
increased corn yield 20 bushels .an
acre. Other experiments indicate
that more sandy soils may be zinc
?eficient. Broadcast phosphorous
fertilizer continues to produce the
largest corn yields at the experimental farm near Centerville. Sufficiency and deficiency levels for
plant nutrient contents are being
established by analyzing plant samples from fertilizer research plots.

Fer~ilizer effects on yields of
small grain were quite variable in
1966. The yield increases ranged
from Oto 8 bushels for wheat, from
0 to 12 bushels for oats and up to 25
bushels an acre for barley. Alfalfa
experiments in Deuel and Turner
counties averaged 4.2 tons of hay
an acre while the check plot averaged just over 3 tons an acre.
In a project started in 1967 at the
Northeast Research Farm, preliminary results indicate that depth of
placement of fertilizer for spring
wheat had a considerable effect in
lengthening the period of ripening
as compared to unfertilized or shallow fertilization.
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I-Bison, Joe Wunder, spring wheat, oats,
barley
2-Wall, LaVon Schearer, winter and spring
wheat, oats, barley variety trials
3--0ral, Mr. Zolankowski, Canada thistle,
Russian knapweed control
4---Pierre, Donald Crothers, bromegrass control in winter wheat
5-Kennebec, (County Agent) , pennycress
control in winter wheat
~regory, Lyle Cook, fertilizers on ear corn
7- Dixon, Elmer Bailey, sorghum herbicides,
wild buckwheat control in oats
8- Todd County, Leo Reagle, fertilizer on irrigated com
9-Clearfield, Harry Ahlers, fertilizers on ear
corn
IO-Platte, Melvin Hoffman, corn, grain sorghum variety trials
I I-Parkston , Willard Konrad, com variety
trials
12-Wakonda, Verne Larson, sterilant chemicals, sickle weed

9

13-Trent, Loyal Eriksen, cocklebur, quackgrass control in soybeans
14-Flandreau. Foundation Seed Stock Farm,
cocklebur and quackgrass control in soybeans
15-Elkton, Norris Kurtz, Tordon residue on
native grass
I6-Brookings, Fred Shubeck, Canada thistle
control in corn
17-Toronto, Laurelle Ness, flax fertility
18-Toronto, Robert Quail, flax fertility
19-Toronto, Howard Harner, flax fertility
20-Bath, Chester Gullickson, trace element
fertility with corn
21-Houghton, Jerome Wright, flax fertility
22-DeSmet, Otto Sckerl, Tordon, 2,4-D for
field bindweed control
23-Estelline, Einer Salmonson, wild buckwheat control in flax
24-Watertown, Orrin Korth, wild buckwheat
control in wheat, oats, barley, flax
25-Revillo, (County Agent), leafy spurge control in pasture
26-Sisseton, Clayton Week, regional soybean
and variety testing

range sites in the western pa.r t of
the state.
Three hundred beef cows are
used in evaluating two levels of
winter forage rations· and several
kinds of pastures and types of grazing systems. Interseeding, weed
.control, fertilization, stand establishment and other related research
on pastures - including suspension
fencing - are underway with several other Agricultural Experiment
Station departments also taking
part.
Weed Control. Bromoxynil, picloram and dicamba in combinations
with MCPA and 2, 4-D showed excellent wild buckwheat control in
wheat, barley and oats. The oat
yields of Carland and Portage were
not significantly reduced by onehalf pound of 2,4-D but the yields
of Tippecanoe and Santee were cut
in half. Atrazine plus oil was found
to be a dependable postemergence
treatment if applied to weedy
grasses 1 to 1! inches high.
. Soil and Crop Management. Soil
management studies will continue
at Cottonwood, Bighmore and
Centerville to sample more seasonal differences. Winter wheat yields
following fallow at Cottonwood
did not vary with nitrogen fertilization. Even with soil moisture shortage at Highmore small increases
were noted in spring wheat yields
with phosphorus fertilization and
manure applications. Corn yields at
Centerville were not influenced by
potassium fertilizer, but were increased more than 30 bushels per
acre by nitrogen fertilizer. Laboratory studies included plant uptake of nutrient elements from soil
materials at controlled temperatures.
Other research at Watertown and
Carden City revealed that proper
use of crop residus and tillage
methods aided in increasing grain
survival an<l yields.
At Presho date of planting
studies for control of wheat streak
mosaic have resulted in farmers
planting wheat after Labor Day instead of mid-August. Stubble
mulch practices have resulted in
fall tillage being done with subsurface inplements which leave
stubble to ~atch snow and prevent
wind erosion.

Seed increase inspection in Arizona for the new Primus barley release by agronomists. from South Dakota Agricultural Experiment Station.

Breeding Grasses. Improvement
of big bluestem grass, a native .
warm-season bunchgrass used for
hay and forage, is being attempted.
Collections of native stands in the
southern parts of South Dakota
with best seed characteristics ( size,
number) were planted in research
plots. Selected plants were then
transplanted for production of seed
to be used in summer grazing evaluations.
Soil Surveys. Soil survey activities at SDSU are coordinated with
the national cooperative Soil Survey effort of the Soil Conservation
Service in South Dakota. This year
the Survey mapped over a million
acres in the state, bringing to about
35 million acres (70%) that now has
some kind of soil survey out of
South Dakota's total of 49 millio.n
acres.
One county soil survey (Codington) was published. In addition,
final correlations for Davison,
Todd, Lake and Sully counties
were completed. As part of this
work over 40 new soil series were
established.
Soil survey results are used for
conservation planning on farms and
ranches; for land evaluation by appraisal agencies, assessors, buyers
and sellers of land; and for highway and other engineering uses.
Corn Row Spacing. Row spacing
experiments with corn at 10,000,
10

12,000, 14,000, 16,000 and 18,000
plants per acre suggest greater opportunities for increasing yield
with higher populations if the row
spacing is narrowed to 30 inches or
to 20 inc.hes in southeastern South
Dakota. Yield advantages in favor
of narrow rows were less spectacular with populations· at the lower
end of this range.
Research indicates that attempts
to boost corn yields by increasing
plant populations should also take
into consideration narrower rows.
This is to give individual plants
more "elbow" room. Corn yields increased only slightly with higher
plant populations in 40-inch rows
but when rows were narrowed to
30 inches or 20 inches with higher
populations, new and higher levels
of production were obtained. Re·sults suggest increased yields are
due, at least in part, to the fact that
plants are more equally and wider
spaced in narrow rows than in 40inch rows.
Although narrow rows have increased yields of com, sorghum
and soybeans, farmers are advised
that other factors-available equipment, weed control, for instanceshould also be considered.
Com Tillers. Climatic factors to
a considerable extent influence
corn tillering. Numbers of tillersshoots from the main stalk-previously have sometimes influenced
corn grain yield. A small amount of
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Pasture and Range Research Cooperators

7-0nida, Harry Thomas
8-Artas, Wallace Kusler
9-Claremont, Burt Schuller
10-Clear Lake, Harold Schiefelbein
11-Newell, Don Briedenbach
12-Newell, C. Williamson

yields when grown at population
densities of 100,000 to 125,000
plants per acre in 21-inch rows at
Redfield.
Information for determining irrigation requirements, increasing
water use efficiency and in reducing non-economic evaporation losses is being sought at Redfield in a
co.operative project with the Water
R~sources Institute. Grain sorghum
is the crop under study. A complicated installation and system for automatic field measurement of soil
aeration and soil water potential is
expected to yield valuable data for
South Dakota's growing irrigation
farming. Preliminary data on radiation ( solar and net), wind, humidity, soil heat flux, soil temperature
and air temperatures are being processed for use in energy budget
computations.

studying other aspects of the problem. Three of South Dakota's
leading grain sorghum hybrids produced excellent seed crops at Centerville, two of them yielding up to
100 bushels per acre. Seed harvests
were made at 5-day intervals starting September 1 to determine maturity, and moisture content as well
as ease of drying and processing. It
was determined that harvesting on
September 15 when seed contained
from 35% to 45% moisture and
artificially drying immediately gave
higher yields, higher test weights
and as high a germination as later
harvesting dates.
Cold Acclimation. A hardy winter barley was distinguished from a
non-hardy type by a slower growth
rate of shoots when seedlings were
returned to 25 degrees following
an adequate acclimating period. A
corresponding inhibition of nucleic
acid synthesis was observed which
was influenced by genotype and
length of de-acclimation. These ob-·
servable characteristics may allow
scientists a faster means of distinguishing "hardy" from "non-hardy"
material. If so, screening of new
materials located through introduction, ·hybridization, or selection
would be much accelerated.
Irrigated Soil Problems and Soil
Moisture Evaporation. Irrigated
grain sorghum produced maximum

Drought Injury and Resistance
in Plants. Twelve inbred lines of
corn are being evaluated for their .
response under conditions of moisture stress (drought). Differences in
maturity and in the extent of root
systems is of importance. A wide
variation in the number of stomata
(minute orifices or aperatures) on
the leaves has been noted and an
attempt is being made to determine
the possible relationships between
stomatal number, stomatal function
and transpiration resistance.
Market Quality of Wheat. Estimates of market quality of wheat
are made to help determine
methods of improvement producers
can use to obtain' a better product.
Estimates are made from samples
collected from trucks unloading at
elevators. In 1966 a total of 186 hard
red winter and 113 hard red spring
samples were taken, graded and analyzed for quality. Winter wheat in
1966 averaged high in protein test
weight, low in dockage and low in
shrunken and broken kernels. Spring
wheat, however, while fairly high
in protein, was high in dockage and
shrunken and broken kernels.
Foundation Seed Stock Division.
Dollar sales of Foundation seed
amounting to nearly $100,000 represent only a fraction of the value of this service to South Dakota
farmers and ranchers. Supplied
were more than 14,000 bushels of

ALL "IV("

1-Walter Bellman, Norbeck
2-Chelsea,· Vernon Wood
3-Zell, C. W. Mullenberg
4---Miller, George Melber, jr.
5-Miller, John Heilman
6-Highmore, Lowell Rinehart

starter fertilizer high in phosphorus
stimulated formation of as many
tillers as a larger amount of fertilizer broadcast. Corn planted in
hills (40x40 inches) at 13,275 plants
per acre, had fewer tillers than
drilled corn of same population.
When populations went up to 19,000, tiller numbers were reduced.
Field Soil Sampling, Analyzing.
Eleven soil profiles in Black Hills
prairie and contiguous forests were
described, sampled and analyzed in
connection with a study of invasion
of prairie by Ponderosa pine. Data
indicate more available phosphorus
in well dt:veloped forest soils than
in soils associated with or in prairie
areas. The availability of phosphorus may control forestation or be a
result of it. However, some of the
prairie soils have forest-soil morphological properties so the prairies may have been forested (prehistorically) but soils are not suited
to forests under present climatic
conditions. A study is underway
concerning relationship of plant
roots and soil structure.
Improving Grain Sorghum Seed.
Efforts by agronomists and agricultural engineers are centered on improving grain sorghum seed by
eliminating much of the cracked
and damage seed. Engineers are involved in d esign and use of better
machinery while agronomists are

•
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field crops seed plus com a~d sorghum seed to plant 3,500 acres for
hybrid seed production. The Foundation Seed Stock Division has
changed release pro.cedures for
new varieties of foundation seed
by allotting up to 10% to the
South Dakota Seed Trade Association, and ·allocation to farmers on
the basis of past certified seed
production.
Seed Testing Laboratory. Seed
samples testing during the year
totaled 5,606, down slightly from
the previous year. However, the
1,396 certification samples tested
from certified fields represented an
increase of 40% over last year:
Official inspection samples tested
for the state Department of Agriculture for seed law enforcement
totaled 269. A total of 3,941 samples were sent to the laboratory by
farmers, seed dealers and elevators.
The Seed Testing Laboratory on
the SDSU campus is the only official seed testing facility in South
Dakota.
Crop Performance Testing. Crop
performance trials are conducted
throughout the state to supply
farmers, ranchers and others in
agribusiness with information on
relative performance ability of the
various crops when grown under
similar conditions of environment.
Commercial seed producers enering the trials for alfalfa, com hybrids and grain sorghum pay a
nominal fee to help defray expenses involved in testing material produced or developed by other than
state or fed eral agencies . Printed
reports of results are available at
the end of each year. The overall
program p ermits greater emphasis
on basic breeding problems by the
plant breed ers as they are relieved
of much time spent in supervision
of routine testing trials.
Total Varieties in Trials, by Crops,
1966-67
Crop

Total

145
Corn
G rain sorg hum 53

Alfa lfa ____________ _ 10
5
Rye ------- --------- --Winter wheat __ 16
Barley _----"----- __ 14
Spring w heat . 18
O ats _____ ______ ____ _ 33

Commercial Locations

11 6
45
6

7
9

1
3
3
7
7
7

Crop Performance Testing locations

I-Bison, Spring wheat, oats, barley.
2-Wall. Winter and spring wheat, oats, barley.
3-Cottonwood. Grain sorghum.
4-Presho. Grain sorghum.
5-Highmore. Spring and winter wheat, oats,
barley, flax, grain · sorghum, alfalfa, rye.
6--Platte. Corn, grain sorghum.
7-Parkston. Com.

8-Centerville. Spring and winter wheat, oats,
barley, corn 1 grain sorghum, rye.
9-Brookings. Spring wheat, oats, barley, corn ,
grain sorghum, flax, rye.
IO-Watertown-Garden City. Spring wheat,
oats, barley, corn, grain sorghum, flax, rye.
11-Redfield. Corn (dryland), grain sorghum
(irrigated).
12-Eureka. Spring wheat, oats, barley, corn ,
grain sorghum.

Soil Testing. A total of 14,180
samples of soil were tested in the
Soil Testing Laboratory last year,
compared with 10,453 the previous
year. Tests are made on samples
sent in directly by farmers or
through their county Extension
agents .. This year's work consisted
of:
Routine soil analysis
for farmers
12,600 · '
Soil test from research
500 ·
plots
Protein test from research plots
1,000
Zinc soil test for farmers
30
Recommendations
for
irrigation suitability
50
TOTAL
14,180
Seed Certification Service. In ·response to an increasing market demand in the eastern states, South
Dakota for the first time certified
Kentucky bluegrass seed in 1967. A
total of 8,451 acres of Kentucky
bluegrass were inspected for certification.
Applications ~ere made for certification of 35,436 acres total, o~

which 35,151 acres were inspected.
Number of fields involved were
1,034 for 483 producers.
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Certified inspected a,cres were:
Com
851
Sorghui:n ( Hybrid )
50
Sorghum (Open-Pollin158
ated)
5,904
Soybeans
HRW Wheat
2,038
4,946.5
HRS Wheat
1,643
Durum Wheat
412
Rye
2,538
Oats
3,165
Barley
1,133
Flax
289
Alfalfa
693
Wheatgrass
22
Wildrye
18
Switch grass
29
Side-Oats Grama
19
Green N eed.l egrass
21
Meadow Foxtail
8,451
Kentucky Bluegrass
3
Trees
Production Inspected Acres
Corn
2,426
Rejected acres
342.5
Cancelled acres
285

WORTH NEARLV' $3 MILLION
New crop varieties especially
suitable for South Dakota growing
conditions are continually being developed or tested by the Agricultural Experiment Station to _..provide
growers with the best crqps available.
These news varieties may be the
result of plant breeding programs
by the AES or in cooperation with
other agencies. Other varieties developed elsewhere are tested and if ·
they hold up well are recommended
for use here.
This year's new crop varieties if
used on acreage where justified
would have an estimated combined
value to South Dakota of almost $3
million.
Here are the new releases and estimated values per year:
Primus barley ( USDA and
AES cooperating )-$2 million.
Leeds durum ( cooperative
with North Dakota )-$400,000.
Dawn and Wyndmere oats
( cooperative with North Dakota )-$250,000.
Holden, Portal and Oarien
oats ( cooperative with Wisconsin and New York )-$300,000.

FIELD DAYS

t

Field Days in which research of a
specific nature or area was highlighted include:
July 6-South C~ntral Research
Farm, Presho. Tillage, rotation, alfalfa management, specialty crops,
winter grain varieties. Attendance:
75.
July 8-Northeast Research Farm,
Garden City. Methods of fertilizing
small grains and corn, insects and
diseases of crops, grain varieties and
plant introductions. Attendance:
150.
July 12-North Central Research
Farm, Eureka. Varieties of small
grain. Attendance: 175.
August 26-Irrigation Research
Farm, Redfield. Forage sorghum,
evapotranspiration as related to climate, hybrid corn for irrigation, sorghum variety tests. Attendance: 125.
September 16-Southeast Experiment Farm, Centerville. Hybrid
corn, sorghum hybrids and varieties,

phosphorus-zinc relationships with
corn, narrow row forages, row
widths for soybeans and grain sorghums. Attendance: 300.
September 14-Leo Reagle field
day, Todd county. Irrigated com
production practices. Attendance:
150.
September 15-Pasture Research
Center, Norbeck. Pasture improvement techniques for ASCS and SCS
personnel. Attendance: 35.
June 14, 16 and 25-Pasture Research Center. Pasture improvement
techniques for Brown county Crop
and Livestock Improvement Association ( attendance: 70); Farm Managers and Rural Appraisers ( 40);
and District I and II county agent
workshop ( 30). D
PROJECTS IN PROGRESS

Soil and Crop Management Systems for Imroved Soil Productivity.
Hatch 4~ ( Dwight Hovland).
Breeding and Testing of Oats,
. Flax and Rye for South Dakota
Conditions. Hatch 25. ( Rulon S. Albrechtsen).
Weeds and Weed Control. Hatch
32. ( J. F. Stritzke).
Breeding and Testing Forage and
. Grain Sorghums and Sudan Grass.
Hatch 61. ( A. 0. Lunden).
The Breeding of Superior Field
Corn Hybrids. Hatch 66. ( D. B.
Shank).
The Breeding and Testing of Forage Legumes. Hatch 74. ( M. D.
Rumbaugh).
The Breeding and Testing of Soybeans, Sunflower, Safflower, and
Castor Beans for South Dakota.
Hatch 148. ( Allyn 0. Lunden).
The Development of Soil Testing
Procedures and a Soil Testing Program. S-172. ( Paul L. Carson and
R. A. Ward).
Investigations of Soil Problems in
Relation to Irrigation Development
in Sub-Humid Areas. S-173. ( Paul
D. Evenson, L. 0. Fine).
Breeding and Testing Wheat.
Hatch 181. (Darrell G. Wells).
The Breeding and Testing of Superior Grasses Adapted to South
Dakota. Hatch 182. ( J. G. Ross, Gerhard Holm).
The Surveying of Soils in South
Dakota. S-183. (F. C. Westin).
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Cultural Practices for Improving
the Efficiency and Stability of Crop
Production in South Dakota. Hatch
256. ( Fred E. Shubeck ) .
Physiological Investigations in
Alfalfa. S and USDA-295 . . ( Gerald
M. Loper).
Breeding and Testing of Barley
for South Dakota and Upper Midwest Conditions. S-303. ( Philip B.
Price).
Metabolic Aspects of Cold Acclimation in Field Crops. Hatch
322. ( D. G. Kenefick).
Soil Moisture Evaporation and
Its Control. Hatch 346. ( M. L. Horton).
· Physiological Investigations in
Flax. S-367. (C. Dean Dybing).
The Influence of Soil Structure on
Oxygen and Carbon Dioxide Diffusion in Soils ( NC-56). Hatch 378.
( M. L. Horton).
Nature and Extent of Competition Between Wild Buckwheat and
Small Grain (NC-61). Hatch 387.
(J. G. Dosland).
·
Foundation Seed Stocks. S-401.
(G. W. Erion).
Seed Certification. S-402. (J. Duane Colburn).
Seed Testing. S-403. ( Raymond
C. Kinch).
Crop Performance Testing.
S-404. ( Joseph J. Bonnemann).
Characterization of Range Soil
Groups Used in the Range Site
Classification. S-409. ( Everett M.
White).
Facilitating the Marketing of
Grain Sorghum Seeds Through Improved H and Ii n g Procedures.
Hatch 410. ( Raymond C. Kinch).
Drought Injury and Resistance in
Plants ( NC-71). Hatch 415-R.
(Durwood W. Beatty).
The Efficiency of Beef Cattle
Production in South Dakota with
Various Methods of Land Use and
Cattle Management. Hatch 423.
(R. A. Moore).
Improving the Market Quality of
Wheat. Hatch 455. ( Raymond C.
Kinch).
Northeast Research Farm. S-970.
( Quentin S. Kingsley).
Research Substation, Presho.
S-971. ( Harry A. Geise ) .
Irrigated Grass Investigations on
the Belle Fourche Project. S-418.
(James T. Nichols).

animal science
Cattle Feeding Systems. Beef
steer calves that had been wintered
for gains of about 0. 75 and 1.50
pounds daily gained at about the
same rate when fed high grain fin:
ishing rations in drylot or when fullfed grain on pasture following wintering. Gain on native prairie pasture without grain feeding was affected more by level of wintering
than was gain on alfalfa-brome pasture.

Corn silage, oat haylage or sorghum silage were each fed along
with 6 pounds of ground ear corn
and 2 pounds of protein supplement
daily to steer calves for 184 days.
Gains recorded were 2.08 pounds
when fed corn silage, 1.63 pounds
for sorgum silage, and 1. 71 pounds
for oat haylage. Very little difference
was noted in daily gains between
steers fed ground ear corn or sorghum grain during the finishing
phase. The steers fed sorghum grain
were more efficient than those fed
the bulkier ground ear corn ration.
Chopped hay or "reconstituted
haylage" ( 46%moisture) stored in a
concrete stave silo offered little advantage in feedlot performance over
feeding as free-choice baled hay
when fed with a limited feed of
com. Steers fed the "reconstituted
haylage" stored in an air-tight silo
gained 7 .1% faster than those fed
chopped hay and 11.1% faster than
those fed baled hay. The improvement in feed efficiency over baled
hay and chopped hay amount~d to
13.5%and 11.8%. Dry matter storage
losses were low, amounting to 4.6%
for the air-tight silo and 6.7% for the
concrete stave silo.
All Concentrate Rations. Recently interest has developed in feeding
high concentrate rations to beef cat-

tle. An experiment was conducted
to determine the effect of various
levels ( 0.15%, 0.30% and 0.60%) of
calcium supplied by calcium carbonate or dicalcium phosphate in an
all-concentrate ration con~isting of
ground shelled corn, soybean meal,
trace mineralized salt, Vitamins A
and E and chlortetracycline.
There was no effect of the calcium
level on feedlot performance, bone
ash, serum calcium, serum phos.:
phorus, except that steers receiving
0.60% calcium produced carcasses
with about 0.12 inches ( 18%) thinner fat covering over the rib eye.
The average daily gain for all treatments was over 3 pounds per head
with a feed requirement of about 6
pounds per pound of gain.

apparent differences . in reprod.uc~
tive performance were noted when
the same total amount of feed was
fed during gestation but one group
received less feed in early pregnancy but rriore in late pregnancy than
a second group. In another experiment sows have been fed 3 or 5
pounds of feed daily during two
gestation periods. The main difference noted was the smaller size of
those s.o ws fed the lower level of
feed.
Rations for Pigs. Two rations
were compared for pigs weaned at
· 3 weeks of age. Pigs fed a simple
corn-soybean meal ration performed
equally to those fed a more complex
ration consisting of corn, soybean
meal, rolled oats, dried skimmilk
and sugar. Both rations were fortified with minerals, vitamins and antibiotics. In a second experiment,
adding vitamins, the amino acidlysine, iron and an antibiotic to drinking water proved a potentially good
method of providing these nutrients
in s,;l1ine rations.

FIELD DAYS
Two main field days of the Animal Science Department were
Swine Day in November 1966 and
Beef Day in April 1967, both in
Brookings.
Some 300 · visitors attended the
event on swine and 350 the one on
beef.
In addition, personnel from the
department took part in these field
days: Beef cattle research at Red.field with reports on feeding, corn
and sorghum silage and oat hayfage; feeding, silage .rations and
swine housing at Centerville; and
wintering rations for calves, grub
control, beef cattle breeding and
range management at Cottonwood. D

Range Research. Steer c~lves
were wip.ter grazed on deferred
range in good range condition and
fed 0.75, 1.50 or· 3.0 pounds of 40%
protein supplement per head daily
November 19 to April 22. Average
daily gains were 0.1, 0.5 and 0.9 of
a pound, respectively. Average daily
gains by respective winter group,~
April 24 to November 5 were 1.3, 1.2
and 1.0 pounds. These results inq.icate that winter gains of about half
a pound per head daily will keep
calves thrifty and they will continue
to gain satisfactorily, on summer
range. Gains of steers grazing summer pasture will vary with the condition of the pasture. Steers grazing
PROJECTS IN PROGRESS
heavy, mode:i;:ate or lightly grazed
·pastures gained 0.7, 1.3 and 1.6
Effect of Level of Nutrition, Rapounds per head daily from May 24 . tion Composition, Feed Preparato November 5.
tion and Method of Feeding on the
Growth,
Development and Feedlot
Limited Feeding of Sows. The
Performance
of Beef Cattle. S-392.
quantity of energy and protein
( Frank W. Whetzal).
needed for good swine reproduction
Inbreeding, Linecrossing and Seis less than commonly fed by many
South Dakota swine producers. No lection Within the Hampshire, Du14

roe and Yorkshire Bre.eds. Hatch
124. ( J. W. McCarty).
The Improvement of Beef Cattle
Through Breeding. Hatch 167. ( C.
A. Dinkel).
Nutritional RequiremeIJtS of
Sows During Gestation ancf of Sows
.and Pigs During Lactation. S-212.
(Richard C. Wahlstrom).
V\7inter Supplementation and
Summer Intensity of Grazing Studies. S-216. (J. K. Lewis).
Mineral Requirements and Min-. .
eral Supplements for Cattle and
Sheep. S-218. ( L. B. Embry).
Investigations to Develop a Systemic Chemotherapeutic Method
of Controlling Cattle Grubs. S-244.
( Paul H. Kohler).
Protein and Amino Acid Studies

ty and Marbling on the Physical
and Chemical Characteristics of
Beef ( NC-58). Hatch 388. ( W. J.
Costello).
Pork Carcass Quantity and Quality Evaluation. Hatch 419. ( W. J.
Costello).
Range Management and Range
Nutrition Studies w i t h Sheep.
S:-421. (J. K. Lewis ) .
Effects of the Chemical Characteristics of the Diet on Rumen Microbial Activity and Performance
of Cattle and Sheep. Hatch 441. ( R.
M. Luther).
Predicting and Improving the
Fertility of Male Farm Animals.
Hatch 459. ( D. R. Shelby).
Confinement Rearing of Sheep.
S-460. ( Leon F. Bush).

with Growing- Finishing Swine.
Hatch 251. (Richard C. Wahlstrom).
Evaluation of Ration Ingredients
and Methods of Feeding Swine.
S-268. ( Richard C. Wahlstrom).
Corn and Sorghum Harvesting
and Storage. Hatch 324. ( W. C. McCone).
Protein and Energy Requirements of Beef Cattle. Hatch 325.
(L.B. Embry).
The Carbohydrate Composition
and in vitro Digestibility of Prairie
Grasses at Various Growth Stages,
as Determjned by Leaf Number,
Plant Height and .Cutting Date
( NC-63). Hatch 380. ( L. D. Kamstra).
The Influence of Carcass Maturi-

Animal Science Research Cooperators
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(1 through I4-Bull Project)
I-Stockholm, John Stemsrud
2-Brookings, Ray Barnett
3-Aberdeen, L & R Corp.
4-Gettysburg, Na gel Brothers
5-Miller, Moncurs, Inc.
6--Miller, Merle Bertch
7-Blunt, Roland Kleinschmidt
8-Kimball, John Leiferman
9-Kimball, Earnest Lieferman
l 0-Meadow, Clifford Siedel
11-Meadow, N. F. Lyon
I2-Sorum, Edgar Johnson
I.3-Belle Fourche, Clifford Bean
14- Hot Springs, 7-11 Ranch
IS-Porcupine, Merton Glover, Grass Tetany
Study

16--Martin, Lawrence and Raymond Kocer,
Antibiotics on Calf Sickness and Death
I7-Hand County, Robert Duxbury, Horn Fly
Control
I 8-Cottonwood, Ranchers near Range Field
Station, Fly and Grub Control
19-Butte County, Walter and Vincent Crago,
(Cooperative with Bureau of Land Management), furrowing, ripping, seeding on
mixed claypan .and saline upland range
20-Butte County, Dale Richards, fertilizer plus
2,4-D for depleted range recovery and renovation methods on dense clay range
2I-Butte County, Ed and Don Breidenbach,
ripping on western wheatgrass range
22-R. A. Martz Ranch, Cooperator in selenium
poisoning studies with Station Biochemistry Department
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bacteriology
Bacteria in Lakes. The food chain
·in lakes and streams has a number of
links before it reaches the fish and
other large animals that the water
supports. Bacteria grow on soluble
and insoluble organic matter and
inorganic materials in the lake. The
bacteria are ingested by protozoa
and very small multicelled animals.
These are eaten by insect larvae and
small crustaceans which are in turn
eaten by minnows and small fish.
Larger fish feed on the minnows
and small fish. The larger fish serve
as food for birds and other animals,
including man, thus completing the
food chain.
Proper maintenance of this food
chain depends upon several factors.
A primary factor is maintaining a
low, but continuing, bacterial population. This group of organisms is of
major importance because at no
other point in the food chain are so
many elements and organic molecules formed into biologically important molecules such as proteins.
Often in this supply of elements, nitrogen is limiting, thereby maintaining a low level of biota that can be
supported by a water. This project
involves a study of the presence of
two genera of bacteria that are able
to use atmospheric nitrogen in the
form of N 2 gas as their sole nitrogen
source thus making this supply of
nitrogen potentially available to the
food chain. Five lakes in east central
South Dakota were surveyed to determine the presence and number of
nitrogen fixing bacteria. These lakes
were Lake Cochrane, Fish Lake,
Oak Lake, Lake Tetonkaha and
Lake Campbell. Both genera of bacteria were found in all five lakes,
however, the number was quit~ low
and variable. The low number indicates that if these bacteria are important in suppying nitrogen for the
food chain the rate of turnover of
cells must be very high.
Market . Quality of Convenience
Foods. The market quality of precooked frozen vegetables which
must be held frozen until ready to

eat needs to be main.t ained. New
tests for detection of bacterial spoilage or possible toxin ( poisoning
agent) production in thawed, stored
foods are needed. In SDSU studies
boxes of frozen peas and other vegetables are thawed under controlled
conditions and held at a series of
temperatures for measurement of
rate of bacterial growth leading to
spoilage. In parallel studies, normal
bacteria are killed by pasteurizing
the package of vegetables. Then the
contents are inoculated with small
numbers of bacteria known to produce bacterial toxins such as strains
of Staphylococcus aureus which
have been isolated from food poi-.
soning outbreaks. The study is designed to determine conditions. of
thawing, cooking and storage of
vegetables which will prevent formation of the toxin. Another goal of
the study is to determine if bacteria
normallypresentin thefood are able
to overgrow added toxin producing cells of Staphylococcus aureus
and thus prevent growth or t9xin
production in the food. The study
will determine whether toxin formation in the mixed culture, if it occurs,
would be accompanied by sufficient
food spoilage to be detectable by
appearance and odor.
Sensitive n:iethods are now availab]e for extraction of minute
amounts of the toxin from foods o;
for detection of as little as 1 microgram of toxin per gram of food. This
is an amount which has been shown
to produce food poisoning symptoms, according to the U. S. Food
and Drug Administration. The toxin
is extracted and detected by an agar
gel technique by the formation of
lines of precipitate in the gel when
test fluids such as a toxin are mixed
with serum of an immunized animal. This method can detect as little
as 1 microgram of toxin according
to the test developers, scientists of
FDA and the Food Research Institute of the University of Wisconsin.
Nitrogen Fixation Mechanism.
The chemical mechanism by which
certain microorganisms and l~gumes

such as alfalfa and its associated
bacterium · Rhizobium meliloti convert nitrogen from the air into protein is not known. Work is underway
to learn something about enzymes
that catalyze the chemical reactions
involved. It appears that these biological catalysts are synthesized
onlv when the cell is lacking fixed
nitrogen and when nitrogen gas is
present in the atmosphere over the
c.ultur~s. It also seems that these enzymes are synthesized more readily
when certain amino acids are present in the medium, if only i:tJ,. small
· amounts. In one of the bacteria
studied, acetylene is a specific inhibitor of nitrogen fixation but not ammonia ut_ilization. Acetylene is serving as a tool in the study of the mechanism of nitrogen fixation.
Stabilization of Farm Animal
Wastes. The practice of having large
numbers of livestock in a confined
area and often near population centers magnifies the problem of objectional odors from accumulated
wastes. One of the gases produced
by decomposition of excreta is hydrogen sulfide. A study of a bacterium normally found in animal waste
revealed it produced hydrogen sulfide gas from sulfur-containing amino acids and a sulfur-containing vitamin. These amino acids and thevitamin are found in livestock wastes.
Some antibiotics wh~n added to
cultures of this organism hinder formation of hydrogen sulfide. Several
arsenic compounds were able to inhibit another organism commonly
found in animal fecal material.
James River Pollution Survey.
Measurement of four levels of pollution at each of 30 sites along the
'James River in South Dakota indicated, as was expected, pollution of
the waters · just below municipalities, colonies, and industrial plants.
From these data, it can be concluded that the river is either polluted
or in doubtful condition over most
of its length in the state.
Epizootic Hemorrhagic Disease
of Deer. In th~ past 15 years, 34 major virus hemorrhagic fever (HF)
epizootics have occurred in deer
populations of 37 South Dakota
counties. EHD, like human HF, occurs during July to September in
prairies· and rural areas. Game biologists working with EHD problems
in the field have recorded hot and
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dry environmental , conditions during the outbreaks. To further investigate the climatological factor associated with the outbreaks, temperature and precipitation data was
compiled and analyzed. The results
showed that maximum temperature
average for July to September was
· hotter the years of the outbreaks
than the years before the outbreaks.
Further, the precipitation was
shown to be lower at the time of the
outbreak than the year before the
outbreak. These climatological find-·
ings may be valuable in predicting
future deer disease outbreaks.
Four EHD strains were isolated
from spleen and liver · of field-infected deer and adapted to grow in
1-day-old mice by three to five intracerebral passages. No outbreaks
have been observed in the Black
Hills deer ( 70,000 population).
However, a survey of blood fluid
( sera) of Black Hills deer has
spown that EHD antibody is present. Out of 51 deer sera tested, 10
were positive for EHD.
Experimentally, 23 Black Hills
deer were inoculated intramuscularly with EHD virus. Five deer
died 8 to 10 days afterward with
typical hemorrhagic symptoms. Six
deerfrom 16 to 21 days after inoculation, showed slight hemorrhagic
symptoms. After 6 months, the remaining deer showed no visible
hemorrhagic symptoms. During the
past year for the first time the EHD
virus has been succ;:essfully grown
in vitro tissue cultured cells. The
virus grown in vitro system still retains its disease causing ability in
the deer.
A survey of cattle and swine sera
for EHD antibody was made. Out
of 489 ( from 31 counties) cattle
sera tested, 29 were shown to contain EHD antibody. From 475
( from 27 counties) swine sera were
tested, 34 sera contained EHD antibody. The relationship, if any, between the presence of the EHD antibody in domestic animals and the
occurrence of the disease in deer is
under investigation.
Cattle Abscesses. Abscesses are
most commonly found in heads and
livers of cattle and in the jowls and
udders of swine. USDA records indicate that from 1955 through 1965

the number of abscessed parts condemned in swine increased from
1.4%to 3.7% (1,397,248 to 2,660,522)
and the number of beef livers condemned increased from 7.0%to 8:8%
(1,432,505 to 2,242,147).Cost to the
industry in 1965 was approximately
$1,620,807 for swine jowl abscesses
and $3,139,005 for beef liver abscesses.
In South Dakota, out of 2,848 cattle slaughtered during this study, 23
abscesses of the head and 331 liver
abscesses were observed. Actinobacillus lignieresii, the commonly reported causative agent of lumpy
jaw, was found in 15 of 22 head abscesses. Six abscesses contained
streptococci organisms not commonly associated with lumpy jaw.
About 68%of the 95 beef liver abscesses examined. contained Spaero. phorus necrophorus-like organisms.
Sixteen percent of the liver abscesses contained branching organisms of the Corynebacterium or Actinomyces groups; More work is be. ing done on the identification of
these organisms. To date one has
been tentatively identified as Actinom.yces suis, an organism not previously reported from beef livers.
The importance of these branching
.organisms in these abscesses is still
undetermined, but they are probably of significance in the disease.
It is the opinion of slaughter house
workers that animals from feed lots
have a much higher infection rat~
than animals raised on range. During this study this observation appeared to be true as demonstrated
by the fact that one lot of 79 feed lot
cattle had 28 abscessed livers
( 38%). This further indicates that
certain stock producers are taking
the brunt of production losses. Of
the remaining 51 cattle from the lot,
23 had liver flukes. Studies of the relationship of liver abscesses to liver
flukes to feeding programs, and to
individual feed lot conditions could
give data which would help in understanding and possible treatment or prevention of liver abscesses in cattle.
Swine Abscesses. Of the 11,521
swine observed at slaughter, · 299
had abscesses of the jowl. Previous
workers using aerobic · techniques
( in presence of free oxygen) of iso17

lation and cultivation of the microorganisms have reported that streptococci are the main causative agents
of swine jowl abscesses. In this study
streptococci were found in 39 of 55
cases. The use of anaerobic culture
conditions ( absence of free oxygen) revealed that 14.5% of the abscesses contained obligately anaerobic microorganisms which could
not have been detected by the aerobic methods previously used by
other researchers. The importance
of these organisms has not yet been
determined. Organisms similar to
Actinomyces suis were found in two
swine jowl abscesses.
The abscesses of swine udders
have not previously been studied in
detail in this country but reports
from investigations in East Germany indicate that Actinomyces
suis, an organism reported only
from that country, is the predominant causative agent. In these studies, organisms similar to Actin01nyces suis were found in 51.4%of the .
abscesses. The remainder of the organisms are still to be identified. In
addition to these organisms, Sphaerophorus - like organisms w e r e
found in 32.8% of the cases, streptococci in 21.3%and organisms of the
family Enterobacteriaciae were
found in 18%. D
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Mechanism of Biological Nitrogen Fixation. S-376. ( Paul Middaugh).
Farm Animal Waste Disposal
( NC-69). Hatch 411. ( Edward C.
Berry).
,
Study the Hemorrhagic Diseases
of White Tailed Deer. S-412. ( G. C.
Parikh).
The Significance of N on-Symbiotic Nitrogen-Fixing Bacteria in
Soil. Hatch 428. ( R. M. Pengra).
Identification of Actinomyces sp.
from Normal and Infected Cattle.
Hatch 436. ( G. W. Rohertstad).
Market Quality of Convenience
( Pre-Cooked, Frozen, Packaged)
Foods with Respect to Public
Health Hazards from Bacterial
Contamination. Hatch 445. ( Paul
Middaugh).
Market Quality of Prepared Human Foods with Respect to Public
Health Hazards from M ycotoxin
Contamination. Hatch 451. ( Paul
Middaugh).

botany
Tissue Culture of Sorghum. Basic
research underway involving tissue
culture hopefully may put .SDSU
botanists on the threshold of a
breakthrough in growing highei:order plants without seeds.
Previous success in growing carrot plants from single somatic
(body) cells from the leaf or root
has provided information for similar
research being used with sorghum,
a more complex plant.
Essentially this tissue culture research with carrots resulted in development of new plants by transformation of body cells to the embryonic or actual growth-beginning
stage-skipping the normal combination of male-female cells. From
these embryos formed from cells
which "forget" their specialized
functions, plants grow which are
identical to each other as well as to
the original. Refinement of the techniques plus more knowledge leading
to success with other plants-sorghum, for instance-could well lead
to new and faster methods of plant
breeding, plant nutrition, study of
abnormal (cancerous) growth of
animals, including man, and certainly numerous other applications.
One of the final stages in this research is production of unspecialized ( the "forgetful" ) cells from a
callus ( cancerous ) growth from the
original plant material. These cells,
in turn, are asexually triggered to
function like fertilized eggs-resulting in embryos. Research at SDSU is
now at the stage of finding some way
of triggering somatic sorghum cells
into developing into embryos.
Sorghum ( Norghum variety) has
been cultured on a solid medium of
salts, . organic supplement and 3
parts per i:J:iillion of that well-known
weed-killer, 2,4-D.

Figure 1 shows the first node of
sorghum and the progressive development of this tissue into a primary callus. The first node ti~sue is
obtained by germinating sorghum
seed in the dark for 5 days. The
darkness causes the first intemode
to elongate and the 2-centimeter
section which is removed includes
the first node and part of its internode. Normally the region directly
under the first node develops into.
adventitious roots ( prop roots) but
under the influence of 2,4-D and
tissue culture medium the adventitious roots develop into a callus tissue called a primary callus.
This callus can be subcultured on
solid medium with the same constituents as in the original culture.
The callus continues to grow on

this medium into a mass of undiffe~entiated callus ( resembles a ~ancer) and will continue to grow if
supplied with nutrient. This mass
of continuous growing callus is called a secondary callus, since there is
none of the original parent tissue
involved. Figure 2 shows an example of this type of callus. Secondary
callus also will form large masses
of single cells in liquid medium as
shown.in figure 3.
Continued research will include
attempting to induce these single
cells, or clumps of cells, to form embryos similar to that achieved with
carrot. Attempts will also be made
to cause single cells to fuse in the
test tu be. If this can be accomplished, it will be similar to that of nor- .
mal fertilization. If haploid cells are
used, this may be the start of a
method for developing new plants
or varieties in the laboratory. The
result could be short cuts and time
. saving in plant breeding programs.
In addition, barriers of pollination
and fertilization in plant breeding
may be circumvented and the combination of hard-to-cross species
may be accomplished in the test
tube.
·
Additional research is also needed to improve ·the medium so that

Figure I-Stages in the development of the primary callus in the first internode
of sorghum. Start~ng ~ection (left); fusion of adventitious roots after a month's
growth (center); and primary callus after 45 days growth (right).
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faster growth can 'be achieved. It
now takes 3 to 4 months to establish
a secondary callus culture.
Anatomical and cytological studies are pl~mned in the future to give

information on internal changes
~hat have taken place on the cellular
level. These studies will be made
both with light and electron microscopes. D
·

Figure 2-Secondary callus which
has formed after transfer of a small section of primary callus. This tissue contfoues to grow in ·a cancerlike manner.

Figure 3-Single cells formed from
secondary callus when the callus is placed in a liquid medium and rotated on
specially built rotater at 5 r.p.m. (Cells
pictured are about 400 times normal
size.)
19
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The Study of Somatic Cells in
Tissue Culture. S-426. (David J.
Holden and Dale L. Brockmeyer).

cured hay gained 39% more .body
weight tl1an the control group.

dairy ·science

Corn Silage. Traditionally, com
has been harvested for silage in the
early glaze stage, containing 28%
to 30% dry matter. Since stage of
maturity is important in determining tons of TDN (total digestible
nutrients) produced per acre, research evaluated the value of harvesting mature com for silage.
Corn was harvested as whole plant
silage at 38.8% dry matter (medium
dry matter) on September 24 and
. 64.0% dry matter (high dry matter)
on November 3, 1966. Per acre
data from these harvests are summarized:
Sept. 24

Field yields (lb.) ________ 9,812
Losses (lb) ------------------ 516
Percent loss
5.0
dry matter (% )------

Nov.3

5,263

1,792
25.4

Less than 1% of the ears were on
the ground after harvest for com
ensiled with medium dry matter as
compared with 10.1 % for high dry
matter content com silage. The
late-harvested corn silage was lower in crude protein and carotene
content than the earlier-harvested
corn silage.
Cows fed the high dry matter
corn silage consumed more dry
matter and produced slightly more
4% fat corrected milk per day with
no difference in milk fat or solidsnot-fat percentages.
Digestion coefficients for protein,
dry matter, and energy were highest for silage harvested on September 24.
Because of high dry matter losses
associated with delayed harvesting
of corn silage-general recommendations for this practice are not
warranted._ However, satisfactory
animal performance indicates that

Minerals for Dairy Cattle. To d ~
study relationship of various min- ~ 1
erals to breeding efficiency in dairy
heifers, calves 3 to 4 months of age
were placed on rations with calcium
to phosphorus ratios of 8: 1, 4: 1 and
2: 1 with and without supplemental
zinc. The heifers are being raised
on these rations until diagnosed
pregnant. Two forage sources are
being studied, alfalfa and corn silage.

Steers fe'd a ration of alfalfa and
this procedure can be used in emergrain, -calcium to phosphorus ratio
gency or unavoidable situations.
of 4: 1, supplemented with zinc to
Forage Quality. This continuing
bring the total ration to 300 p.p.m.
study ev~luates influence of mold
gained
faster than non-supplement
on nutritional value of alfalfa.
steers.
The
non-supplemented raThird cutting alfalfa from the same
tion contained less than 22 p.p.m.
field was preserved as well-cured
zinc.
and molded hay. During molding,
temperatures reached a maximum
Urea Treated Corn Silage. Studof 50° C. ( 122°F.). Molding of alies are underway to determine exfalfa resulted in a decrease in crude
tent of urea breakdown, nitrogen
protein, ether extract and nitrogenloss and end-product formation durfree extract of alfalfa hay with an
ing fermentation of urea treated
increase in crude fiber content. The
corn silage. Preliminary findings inash content of moldy hay was slightdicate that up to 100% of the urea
ly higher than good hay. Steers fed
may be broken down during fer- · \]
moldy hay consumed more mineral,
mentation with loss of nitrogen of
dicalcium phosphate, and showed
about 15% to 20%.
symptoms of depraved appetite.
Steers fed moldy hay gained signifiCalf Mortality. It is important for
cantly less body weight, 1.3 pounds
dairymen to have a high percentage
of livability in calves. The more
per day compared to 1.5 pounds for
calves raised, the more extensive a
steers fed good quality hay.
culling . program can be. Losses
During digestion trials, steers fed
three months before birth to six
moldy hay consumed more dicalcimonths after of 594 Holstein, 174
um phosphate and less feed than
Guernsey,
138 Brown Swiss, and 16
steers on good hay. Digestible dry
cross bred calves from 1955 to 1967
matter, digestible protein and nu(.
showed no significant differences
tritive value index were lower in
moldy hay whereas digestible crude . among outbreds of br_e eds with average losses of 14.5% to 17.2%. Sigfiber was higher than in well-cured
nificantly more males than females
alfalfa hay.
died.
Holstein losses 0, 2 to 5,
The molds isolated from moldy
5
to
25,
and over 25% inbred ( maxihay samples were: Aspergillus fiamum, 45%) of 14.5, 19.0, 22.2, and
vus, Aspergillus nidulans, Aspergil29.7%, respectively, showed signifilus fumigatus, Absidia sp. , Altercantly greater losses as inbreeding
1W-ria sp., Cladosporium sp., Colleincreased.
Holstein single crossline
. totrickum sp., Fusarium sp., Melfemales had 6% loss. Losses by seabranchea pulchella, Mocor sp., Paccilonyces sp., Phoma sp., Penicilli- · son of birth were not significant, but
winter births approached signifium duponti, Rhizopus sp. and Penicance
over other seasons in greater
cillium sp.
calf-raising losses.
Mice fed chloroform extracts of
~'lJ
1_~
holdy hay lost body weight during
Losses were classified as still~
a 3-week experimental period. The
biiths, · 54%; weakness and early
mice on chloroform extract of welldeath, 13%; pneumonia, 9%; abor20

tion, 6%; common 'scours, 4% enteritis, 4%; accidents, 0.5%; bloat, 0.5%;
unidentified, 9%. Failure of normal
heart and respiratory functioning
at birth appeared to be associated
with death shortly after birth.
Use of individual calf hutches, although somewhat inconvenient, appeared to be effective in reducing
calf pneumonia and other problems
by providing fresh air, fewer drafts,
isolation and sanitation.
These herds wer~ in North Da-·
kota, South Dakota and Nebraska.
Antibiotics for Dairy Calves.
Raising calves is one of the biggest
problems confronting dairymen.
With emphasis on cold free-stall
housing for dairy cattle, information is needed on management of
calves reared in this environment. Current . research concerns
the effect of adding antibiotics to
whole milk on weaning of calves
housed in a cold environment.
Calves supplemented with 50-100
milligrams of a soluble antibiotic
once daily in the milk reach 150
pounds average body weight 9 days
earlier than non - supplemented
calves. No differences were noted
between response to the two antibiotic. levels. Calves fed antibiotics
consumed the maximum level of
starter offered ( 4 pounds daily) at
an earlier age. This could account
for the faster rate of gain dqring the
first 8 weeks after birth. All calves
raised in cold environment gained
satisfactorily.
Artificial Insemination Study.
Current arti£cial insemination resear~h assesses the impact of artificia] breeding in a 3-state area. The
production performance of 6,281
artificially-sired Holstein progeny
and their 52,004 naturally-sired
herdmates in 1,777 herds was compared. These herds were in North
Dakota, Nebraska and South Dakota. Records from January, 1958 to
January, 1965 were used. Significantly higher production was found
in the artificially-inseminated cows
than their naturally-sired contemporaries. Selection of artifically
used sires appeared more effective
than selection of natural sires in
herds using both types of services.

There was evidence that more em_phasis was placed on fat yield than
milk yield in selecting AI sires.
A sire rank of 179 artificially-used
sires was constructed to study the
transmitting ability of these sires
f o r production. Approximately
61_.5% of the sires exceeded their
herdmates by at least 1,000 pounds
of milk while only 11.2% of the sires
had negative production levels.
Corn-Soybean Silage. Soybeans
grown with com and used as silage
for dairy cows provide a combination forage that is improved in
value over com alone. Dairymen
sowing 20 pounds of soybean seed
with 8 pounds of corn per acre in
drill rows 42 inches apart can expect a silage crop that will return
increased milk yields, cut feed costs
. and show higher net returns per
acre.
Corn~soybean silage feeding trials increased yields per acre of 16.4%
more TDN, 17.4% more milk and
· $19.88 higher net return than corn
silage. Corn silage had 93% of the
feeding value of com-soybean silage. Com-soybean silage cut feed
cost 6.5% and returned 17 cents
more for each 100 pounds of milk.
Growth Standards for Dairy
Heifers. Dairymen may benefit
by using growth standards as a
guide for breeding dairy heifers for
their first pregnancy. This is done so
that heifers enter the milking herd
at specific ages and body weights to
start production at top milk producing efficiency. Heifers starting production at an early age have a
marked economic advantage providing their lifetime production is
not shortened.
Holstein heifers entering the
milking herd at the South Dakota
State University dairy farm show
the highest efficiency for milk production when they start milking at
24 months of age. The relationship
between age, size and milk production for their first 305-day lactation
is expressed below in terms of how
many times they exceed their body
weight in milk: heifers entering the
milking herd when 23 months old,
weighed 1,266 pounds, the milk
produced amounted to 8.0 times
21

their body weights; heifers 24
months old weighed 1,272 pounds,
produced 9.3 times their body
weight; heifers 27 months old
weighed 1,323 pounds, produced .
8.9 times their body weight; heifers
30 months old weighed 1,574
pounds, produced 7 .3 times their
body weight, and heifers 36 months
old weighed 1,609 pounds and milk
yield was 6.7 times the body weight.
Flavor Improvement in Dairy
Products. The desirable flavor of
cultured dairy products is dependent upon the production of diacetyl
and other compounds during fermentation. High diacetyl levels may
be obtained by using a single strain
culture in a procedure developed
by the Dairy Science Department.
The process, however, is time consuming and commercial application
will likely require further work.
The process involves growing citric acid fermenting bacteria in sterile reconstituted rriilk, acidifying
with citric acid and incubating at
specific temperatures. As the bacteria use the citric acid, the pH of the
medium rises and the flavor compounds are formed. The resulting
high-flavored culture can be used
in manufacture of more desirable
flavored cultured dairy products.
Cottage Cheese Manufacturing.
Lactic acid production by bacteria
to form the curd during cottage
cheese making is a slow process.
The process has been successfully
speeded up by the direct addition
of acid to partially lower the pH prior to the action of the organisms.
The process may have application
in industry.
Acidification of skimmilk below
pH 6.0 does not cause a significant
change in the amount of lactic acid
produced per cell. Further work is
required to find the optimum degree of pre-acidification so that the
clotting time can be kept as short as
possible and the curd firmness desirable.

Dairy Spread. A new low-fat
dairy spread, developed by the
SDSU Dairy Science Department,
is to be released for a consumer
preference survey in late 1967 al-

though field testing ·and refinement
.
research will continue.
· Several modifications of formula have been tried. After these were
evaluated .by Dairy Science Department personnel and persons from
selected dairy processing firms, !efinements have been incorporated
· to yield what is thought to be the
most desirable flavor and spreadability characteristics for c·ommercial promotion of the product. With
these changes, the work on formulation appears to be essentially _completed.
Plans are being developed for
placing samples of the spread in
several hundred homes in order to
obtain the opinions of a larger number of people. To aid the commercial adoption and promotion of the
spread, Home Economics personnel continue to develop recipes for
its use.
SERVICES STATEWIDE

Dairy products are closely regulated by state and federal agen.cies. Many processing plants in the
state do not have technical help or
facilities to do adequate quality
control work. To insure that their
product reaches the minimum for
standards of quality, plants select
random samples at periodic intervals and submit them to the State
Wide Services laboratory for quality control anlysis. This information
epables plants to have checks in
addition to the State Department of

Health tests; and if contamination
occurs, tests on samples · from various points in the pro~essing line
give an indication of where contamination may have occurred.
Information obtained from the
SWS laboratory enables plants to
av<?~d producing a faulty product
as well as helping them review
their all over processing habits.
· Not all samples received at ~he
SWS lab .a re of a bacteriological
nature. Composition plays an important part in dairy products.
Composition controlled to a very
low percentage margin often means
the difference between profit and
loss. Dairy plants and producers
may submit samples to SWS for
compositional analysis.
·
Type and Number of Tests Performed
by the SWS Laboratory July I, 1966June 30, 1967
To Determine

Number

Kohlman
Moisture, fat, salt _ 12
Analysis
Total solids, fat ______ .10
Mojonnier
Fat __________________________ 275
Babcock
Total Plate
Count
Bacteria/ ml. _________ : 107
Coliform
Count
Coli / ml. ________________ 110
TOTAL --------------------------------- 514
SCHOOLS AND FIELD DAYS

Better Milking Clinic, 2 ~lays
with attendance 20 per day.
Cooperative field day with
Agronomy and · Plant Pathology
with about 100 attending stop at
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SDSU Dairy Barn . to hear discussions of sudan hybrids for ·p asture and demonstration of ·new
dairy barn facilities. D
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Growth Studies of Calves and
Growing Heifers. S-153. (Emery
Bartle).
Improvement of Dairy Cattle
Through Breeding ( NC-2). Hatch
184. ( Howard H. Voelker).
Consumer Preferences., Demand
and Potential Supply for Butter of
Various Flavors and Qualities.
Hatch 272. ( Roscoe J. Baker)'.
Comparative Value of Forages
for Dairy Cattle. S-350. ( Emery
Bartle).
A Study of Milk ~els as Related
to Manufacture of Cheese. Hatch
414. ( William F. Stoll).
Development and Evaluation of
New Spread-Type Dairy Products
Containing Approximately . 40%
Milk Fat. Hatch 442. (Kenneth R.
Spurgeon and Shirley W. Seas ) .
Efficiency of Nutrient Utilization
by Dairy Calves. S-457. (Neal A .
Jorgensen ) .
Chemical Quality of Urea Treated Corn Silage. H~tch 458. (Neal
A. J or gens en) .
Relationship Between Dietary
Minerals and the Utilization of Forage Crops by Dairy Cattle. Hatch
461. (Howard H. Voelker and Neal
A. Jorgensen) .
·
Analysis of Dairy Products.
S-405. ( :i_:loscoe J. Baker).
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economics
...

~

Research in economics usually
involves analyses of what is or is not
profitable or economically feasible.
Judgments leading to decisions in
the use of _land, labor and capital
are involved. While these judgments are vitally important to South
Dakota's economy, they are often
difficult to measure.

)

Farm Management Research.
To be successful, farmers and
ranchers must have information
about how to carry out their operation in the most profitable manner.
Budgets for both dryland farms and
irrigated farms in the north central
part of the state have been developed. One research study in Faulk
county, for example, found that the
needed dryland requirements to
achieve $3,000, $5,000, and $10,000
income levels were 1,016 acres,
1,613 acres, and 3,280 acres, respectively. This study assumed $60-peracre land.
In central South Dakota, special
emphasis has been placed on ways
of getting highest returns through
pasture and crop improvement.
Three levels of efficiency in crop
and livestock production were used
in developing these plans. Included
also was a special analysis of pasture improvement work done by a
selected group of ranchers. With
unlimited capital, a typical program
for maximum profits consisted of
maintaining a cow herd under a 5~month grazing program. The calves
would be wintered on pasture and
hay, grazed the following summer
and then placed in a drylot fattening program. The purchase of feeder cattle was not included in this
analysis. As capital became limited
the fattening activities were found

to be the least costly to curtail in
terms of fotal profit, next the size of
the cow herd could .be reduced and
finally cropland could be shifted out
of . pasture production and into
cash crop production. With extremely .limited capital, native pastureland could be left idle.
Other research pertains to dryland farming plans for wheat farmers in ·central South Dakota. This
project seeks to determine the most
profitable way of organizing farming operations at various price combinations for wheat, feed grains
and livestock. The effects of various
farm adjustments upon net farm income is also being analyzed. Progress includes completion of a series
of crop and livestock budgets and
computer programming of farm
plans for maximum income for each
of 14 typical farms of the area. This
project will provide guidelines for
recommending the most profitable
adjustments on wheat farms. This
study will also have some applicability to farms not currently raising
wheat. In addition, the study should
provide useful insights into the likely future competitive position of
South Dakota wheat producers in
relation to growers in other wheat
areas of the nation.
Research pertaining to the most
profitable changes in farm plans for
35 typical farm situations in five
areas of eastern South Dakota indicate that adoption of the most profitable farm plans could increase net
farm incomes to levels two to five
times the amounts received in 1962.
Estimates have been made of total
area production of grain and livestock products and also the quantities of labor, capital and other in23

puts required if the most profitable
plans were to be adopted.
A project completed in "Problem
Recognition Among Farmers" reveals major differences in farmers'
abilities in recognizing and defining
farm management problems. Farmers who could best define their
problems where those who were
expanding production and were
ab,le to make wise use of increasing
· amounts of capital and credit.
Current research seeks to isolate
and evaluate the importance of personality characteristics for farm
management. A prediction formula
is being developed that will help
farmers, farm credit agencies and
high school and college student
counselors as well as students in decisions relative to farm management opportunities.
About 50% of South Dakota farm
land is operated under lease-mostly for a crop-share rent. Investigations indicate that share rents limit
the tenant's security of tenure and
hence his freedom to operate and
improve the farm. A flexible cash
rent lease has been developed that
has much of the flexibility of crop
share rents.
Marketing Research. Research
in marketing has been devoted primarily to specific commodities.
This has involved grains, livestock
and meat and dairy products.
In 1966, a state Milk Control Law
became effective as a means of
curbing unfair trade practices and
preserving competition within the
industry. A study of the impact and
regulation of trade practices in
South Dakota's dairy industry provided the basis for this law.
A study of factors influencing seasonality of marketing manufacturing grade milk in eastern South Dakota has been made. Results indicate that part of the problem could
be eliminated through a seasonal
pricing plan. However, a number of
management practices at the farm
level would require some changes
in order to level out the flow of milk
to the market. The need for mutual
understanding of the seasonality
problem by the producer and processor is apparent.
Studies are in progress of the role
of cooperatives in marketing milk

in South Dakota, of fluid milk price
relationships hetween this · state
and surrounding markets, a n d
changes in competitive conditions
affecting-the fluid milk processor.
The operation costs for altern·ative systems of marking livestock is
also being studied. Cost-volume
studies of the auction markets in
South Dakota and of the commission firms operating at the Sioux
City Terminal market have been
completed. It was found that very
few economies of scale are to be
reaped by expanding sizes of auction markets. However, some distinct diseconomies occur for commission firms that handlefewer than
60,000 or more than 100,000 head of
livestock per year.
Another area of marketing research focuses on location in South
Dakota of surplus and deficit areas
of livestock and grain production.
The objective is to determine the
least cost pattern of shipment of cattle and grain within the state. Data
have been collected and are currently being analyzed.
A study of the effect futures trading and forward contracting have
on farmers' ability to obtain capital
started this year. Data have been
collected by a mail questionnaire
sent to 505 banks and Production
Credit Associations in South Dakota, Minnesota, Iowa, and Nebraska.
In general about 30%of the respondents indicated they had made loans
to farmers who hedged or who
signed contracts with processors. A
small but significant number of respondents indicated that hedging
and contracting had aided grain
farmers in obtaining a loan, but had
little effect on loans made to livestock farmers. In mostcases hedging
and forward contracting aided farmers by allowing them to receive
larger loans on hedged and contracted assets than on unhedged or
ncm-contracted assets.
Providing and Financing Public
Services. Two important problems
facing South Dakotans are: ( 1 )
how to provide high quality public
services for themselves, and ( 2 )
how to finance those services in a
fair and adequate way. Concern
about these two problems is expected to expand in the future.

Research, analyzing the nature of
state and local tax and spending
practices has been under way for
several years. This research has
been a contributing factor in the
consideration and design of various
plans for financing public services
and for recommended changes in
the · tax structure. Local, state and
regional tax publications have been
prepared for public use to improve
the tax and public spending programs in South Dakota.
Economic Development. While
all of the research mentioned above
has economic development implications, plans call for additional types
of research to encourage economic
development in South Dakota. This
includes: transportation as it relates
to economic development, guidelines for developing competitive
areas or districts; alternatives for
county government reorganization;
structuring or educational curricu:lum for an adult education program in economic development;
and role of banks and credit institutions in community development.

FIELD TRIPS, MEETINGS
Major field trips and meetings in
which Economics Department personnel participated included:
OEO Training Sessions on Economic Development. Timber Lake,
Rapid City, Murdo, Brookings,
Webster, Faulkton and Sioux Falls.
Attendance 350.
Annual Extension Conference.
Brookings. Attendance 200.
Agricultur.a l Outlook Meetings,
15 meetings, attendance 1,120.
'
Pastors' Conference, Attendance
80.
Co-op Management Seminars.
Aberdeen, Pierre, Huron, Sioux
F alls and Rapid City. Attendance
260.
Small · Business Administration
Seminars. Attendance 60.
American Farm Economics Association.
Soil and Water Clinic. D
PROJECTS IN PROGRESS

Agricultural Economic Trends in
South Dakota. Hatch 157. (Allyn
Lockner).
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Changing Market . Structure and
Organization of Mid-west Dairy Industry (NCM-38). Hatch 3 5 7.
.( Robert Beck).
Adjusting the Arrangements for
Owning, Transferring and Leasing
Agricultural Land in a Rapidly
Changing Agriculture ( NC-53).
Hatch 371. ( Russell Berry).
Coordinating Egg Production
and Marketing in South Dakota.
Hatch 372. ( Wm. Kohlmeyer).
Livestock Production Potential
and Limitations in Eastern South
Dakota (NC-54). Hatch 393 .. (John
Sanderson).
Facilitating the Marketing of
Grain Sorghum Seeds Through Imp r o v e -d Handling Procedures.
Hatch 410. ( Joint with Agronomy).
Ring Analysis of South Dakota
Tree Samples. S-413. ( Ray Pengra).
Pork Carcass Quantity and Quality. Hatch 419. (Rex Helfinstine,
joint with Animal Science ) .
The Efficiency of Beef Cattle
Production in South Dakota with
Various Methols of Land Use and
Cattle Management. S-423. ( Herbert Allen, joint with Agronomy
and Animal Science ) .
Financial Management in South
Dakota's Agricultural and Economic Development. Hatch 435. ( Kenneth Krause).
Marketing Aspects of an Expanded Livestock Feeding Industry in ~outh Dakota. ( NCM-36).
Hatch 446. ( Mark Powers).
Supply Response and Adjustments in Wheat, Feed Grain, and
Livestock Production on South Dakota Wheat Farms (GP-5). Hatch
. 462. ( J oho Sanderson ) .
Economic Potentials for Water
Resource Development of South
Dakota. WRI 3551. ( Arthur Matson).
Economics of Farming Adjustments on Wheat Farms in Central
South Dakota. ( Economics Research Service) . FE 9-17. ( Erwin
Ullrich, Jr. ) .
Use and . Development of the
Agricultural Resources in the Area
of the Belle Fourche Irrigation
Project _a nd the Associated Economy. ( Economics Research Service ) .
FE 9-8~ ( Charles Micheel).

entomology-zoology
.

, ;

Com Rootwonn Control. Four
years of testing soil insecticides for
corn rootworm control gives South
Dakota farmers a bank of information they can draw upon for help in
selection of suitable chemicals.

In 1967 southern and western
corn rootworms were the major insect pest of com in southeastern
South Dakota. The best insurance
against excessive crop loss from
rootworms continued to be use of
recommended soil insecticides tested in research plots under South
Dakota conditions.
The testing program this season
included 40 different treatments using insecticides from 13 commercial concerns that supported this research activity.

dicates superior control, Category
II economic control.
Registered .

Unregistered

Category I
I'himet 15G Furadan (Niagara 10242)
IOG

BUX lOG

Diazinon
14G

Landrin (SD 8530) lOG
Dyfonate (N-2790) lOG
Category II
Dasanit (Bay 25141) lOG
Baygon5G

The number of unregistered
compounds nearing the point of be. coming registered and which show

promise as soil insecticides for corn
rootworm control means that South
Dakota farmers should soon have a
much broader choice of chemicals
to use in specific programs.

Alfalfa Weevil Control. Tests in
Lawren.ce county compared 14
treatments for larval control with
low residue chemicals. Nine of
these treatments gave economic
levels of control. Pregrowth insectfoidal treatments of low residue
chemicals did not provide any materials which could be recommended for economic control. Tests conducted in Butte county compared
the flaming method, utilizing propane burners, with pregrowth disking and chemical control methods.
Flaming did not provide a satisfactory reduction in the weevil population in this test.

Alfalfa Leaf-Cutting Bee. Tests
with exposed and protected nests
of the alfalfa leaf-cutting bee during the 1966-67 winter showed sat-:isfactory winter survival of this alfalfa pollinating insect in eight

Entomology-Zoology Research Cooperators

Incorporated into the program
for the first time this year were
post-planting insecticide treatments
4 to 5 weeks after planting. Results
indicated that pla~ting time treatments were the most beneficial and
that post-planting treatments, although s o m e w h a t equivalent,
should only be used as an emergency measure.
It is becoming quite apparent
that any one insecticide will vary
from year to year depending upon
various influences. An example was
the cool, wet spring and a 10-day
to 2-week delay in rootwonn egg
hatch in 1967. These conditions seriously affected the performance of
parathion type materials which in
past seasons had given satisfactory
control of corn rootworms.
Based on this and past season's
experience, some of the rootworm
chemicals can be categorized as to
efficiency. Category I (below) in-

1-Fruitdale, alfalfa weevil, Rodney Larson
2-Spearfish, alfalfa weevil, Albert Pendo,
Arnold Kalb, Roy Shaffer, Fred Beets, John
Ward, Fred Nicholls
3-St. Onge, alfalfa weevil, Alvin Mitchell
4--Whitewood, alfalfa weevil, Clifford Westburg
5-Piedmont, alfalfa leaf-cutting bee test,
James Gingras, Fred Gingras
6--Rapid City, big game parasites and res.id~es, Russell Robbins
7-Custer, big game parasites and residues,
Arthur Richar, Ison
8-Kadoka, grouse parasites, Robert Henderson
9-Ideal, alfalfa leaf-cutting bee test, Donald
Jorgensen
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10-Wagner, livestock insects, Roy Crisman
11-Lake Andes, livestock insects, Elvern Varilek
12-Geddes, com rootworm, Robert Cwack
13-Yankton, corn rootworm, Albert Gunderson
14--Canton, com rootworm, Herbert Paulson
15-Madison, Corn rootworm, William Algaier
16---Huron, livestock insects, Walter Ball
17-Brookings, mosquito, Marvin Battig
18-Bristol, alfalfa leaf-cutting bee test, Ralph
Hansmeier
·
19-Langford, alfalfa leafcutting bee test, Raymond Jones
20-Lemmon, big game parasites and residues,
Douglas West

areas representing the major seed
producing regions in South Dakota.
On the average,- the bees emerged
2~~ days e_
a_rlier from nests protected
from the weather in unheated sheds
than did bees from nests exposed
to the weather.
·
Sodium D-Thyroxine Effects. Intensive research investigations are
underway worldwide to provide a
drug that will lower elevated serum
cholesterol levels in mammals, including humans. D-thyroxine . is a
promising drug in this respect but
its clinical use is limited because of
lack of data concerning its possible
effects upon the newborn. Research
is underway to determine possible
physiological and/ or anatomical alterations in newborn rabbits promoted by drug administration during gestation. In early phases of research at SDSU, newborn rabbits

of mothers fed the cholesterol-lowering drug had hearts lighter in
weight than normal.
Studies of Paras_itic Worms. A
better understanding of the metabolic processes in par~sitic roundworms may lead to more sophisticated and economical eradication
t~chniques of helminth parasites.
The initial-phase of a study aimed
at obtaining more basic information
has been completed. This involved
the determination of volatile fatty
acids produced by the roundworm
Ascaris lumbricoides as well as the
body fat composition of this nematode before and after starvation.
The second phase of this _research
is in progress. This involves determination of the fate of certain long
chain fatty acids in A lumbricoides
through the use of Cu-labeled fatty
acids. A new technique for the ad-

ministration of these labeled fatty
acids has · been developed.
Pesticide Residues in Big Game.
Kidney fat samples from 46 pronghorns (Antilocapra americana) are
being analyzed for nine chlorinated
hydrocarbon residues: heptachlor,
heptachlor epoxide, dieldrin, aldrin, DOD, DDT, DDE, lindane
and endrin. The samples are from
specifi_c areas of the state and represent the first time any East River
pronghorns have been analyzed.
County distribution of the ~~mples
is: Harding, 12; Perkins, 3; Butte, 2;
Meade, 12; and Grant, 17.
Thin-layer chromatography, c~lumn chromatography and · gas liquid chror_natography are being used .
to purify and identify the samples
and obtain quantitative data. D
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Typical corn roots as damaged by co,rn rootworms in the 1967 tests.
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PROJECTS IN, PROGRESS

Investigation of the AHalfa Insect Situation in South Dakota.
Hatch 288. ( R. J. Walstrom).
Reduction of Hazards Associated with the Presence of R~~idues of
Insecticidal Chemicals i~ the Environment ( NC-85). Hatch 374. ( R.
J. Walstrom).
Study of the Distribution of Mosquito Species in South Dakota with
Special Reference to the Distribution, Ecology and Control of Culex
tarsalis coq., a Vector of Western
Equine Encephalitis. Hatch 399.
( Closed out during year.) ( Richard W. Gerhardt).
Investigations in the Ecology
and Control of the Western and
Northern Corn Rootworms in South
Dakota. Hatch 434. ( P. A. Jones).
A Study of Pesticide Residues
and of Parasites in Big Game Animals of South Dakota. Hatch 444.
( Ernest J. Hugghins).
· Adsorption, Utilization and Excretion of Lipids by Parasitic Helminths. S-447. Al gird as and
Yvonne Greichus).
Biology, Ecology, Control and
Behavior of Certain Dipterous Insects on Livestock in South Dakota. Hatch 453. ( E. U. Balsbaugh,
jr.).
Interrelationships of Erythropoietin, Co-Factors, Nutrients and
Various Chemicals Enhancing Gastrointestinal Adsorption, Placental
Transfer and Utilization of Iron
Compounds. Hatch 456. ( Robert
N. Swa1;1son).

Colonies of alfalfa leaf-cutter bee
nests like this one (above) are situated
at several places in experimental plot site
near Brookings. ·

Researchers want to learn more about
how alfalfa leaf-cutter and other bees
get along together. This enclosure
(right) at an experimental site houses
both kinds of bees.
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Alfalfa leaf-cutter bee nests are often
made with soda straws (below). The
wire covering is for protection of the
nests,.

fabric was purchased and 1-yard
swatches · distributed to selected
homemakers in these two counties.
After specified launderings with the
same detergent, the swatches were
returned to the laboratory. They are
being evaluated for whiteness and
yellowness.

•
home economics
..
Yield and Acceptability of Carp.
Yield data on the edible and inedible portions of carp have been obtained in a study aimed at evaluation and possible product development. When carp were pretreated
in various concentrations of brine,
the test panel preferred, for tenderness and degree of saltiness, the
samples with the highest salt concentration ( 12.5%). Texture, flavor
and juiciness differences among the
samples were small. Improvement
of texture and acceptability of fillets
resulted when the process for can.ning was modified to permit liquid
drainage, giving a drier product.
Binders for Venison Sausage.
Venison is fine for steaks, but a
problem often arises in using the
other cuts advantageously. Many
portions are best suited for ground
meat, which tends to be dry. Combined with other meats, it can lose
its characteristic flavor and texture.
Various binders were examined for
their ability to improve ground
venison. Moisture content, cooking
loss, and sensory panel evaluations
were compared on fresh or frozen
blends of meat and binder served
as cooked meat patties. Among
binders, regular cornstarch was preperred overall and milk solids the
least preferred by the test panel.
Rice Hour rated highest in flavor,
but was low in moisture content
and, consequently, juiciness. Other
binders tested at the 0.5% and 1%
levels included a food gum, tapioca
flour, a waxy cornstarch and cornmeal. By knowing the interaction of
meat, modifier, and seasonings
( which were examined briefly) suggestions for the more satisfactory
use of unfamiliar meats can be
made.
Comparing Blankets. How newer type blankets of tufted, non-wov-

en or cellular construction compare with traditional woven blankets is the basis of a cooperative
study by South Dakota and ,Minnesota Agricultural Experiment Stations. Blankets of the various types
and fibers were laundered in an
automatic washer and dryer. They
were then evaluated for changes in
appearance and measured for differences in size and warmth due to
laundering. Results are being sum.
marized and prepared for publication,
Carpet Wear. Effects of wear and
routine care on carpets is being investigated at the South Dakota and
Minnesota Agricultural Experiment
stations. All carpets used in the
study are of the same construction
but represent two price levels. Olefin fiber is a new addition to the
group. Carpet pieces have been
sewn together in a random arrangement and placed in a corridor where
there is heavy traffic. They are vacuumed daily and wet cleaned periodically. Thickness and color
change due to soil are measured at
specified intervals.
,

Buying Practices of Y o u n g
Adults. The young adult group is an
increasingly large segment of the
population and consequently has an
important impact on the economy.
This group of consumers is <:~rrently receiving the major interest of the
clothing manufacturers and retailers. There is, however, very little i,nformation on the buying practices
of this gr~mp. Research is underway .
to collect data from junior girls in
high school and in college. Data collected will include information on
types of garments purchased, price,
quantity, quality, alterations ·needed, method of payment, brands, use
of labels and type of retail store
whel)e purchases are made.
A questionnaire has been prepared and tested. From these preliminary interviews the final form
has been prepared, and data will be
collected and analyzed during the
coming year. D

PROJECTS IN PROGRESS
Blanket Qualities. · Hatch 319.
( Lillian 0. Lund). ·
Carpeting Qualities. Hatch 337.
( Lillian 0. Lund).
Care, Preparation and Cooking
of South Dakota Wild Game. S-368.
( Kenneth Schneider ) .
Fatty Acid Content of Raw and
Cooked Beef, Pork and Lamb.
Hard Water Laundering. Tp.e
South Dakota Experiment Station · Hatch 396. ( Kenneth Schneider) .
Determination of the Mechanin cooperation with the Minnesota
isms
of Fabric Stress Absorption
Station is studying hard water as
and Performance. Hatch 416. ( Lilrelated to launderning. In the prelian 0. Lund).
liminary phase, a selected group of
Fabrics and Water Problems.
women in Moody county ( South
S-429.
( Lillian 0. Lund).
Dakota) and Nobles county ( MinFat
and
Fatty Acid Consumption
nesota) were asked to wear -and
and Blood Lipid Levels in Young
· launder white nylon slips which
were supplied. These slips have . Adults. S-439. ( Kenneth Schneider).
_
been evaluated for whiteness. ReClothing
Buying Practices of
sults are being prepared for publiYoung Adult Women. Hatch 464.
cation.
( Lillian 0. Lund).
The second phase is now underYield,' Processing and Preparaway in Roberts county ( South Dative
Methods of Carp. Hatch 465.
kota) and Itasc~ county ( Minneso( Kenneth Schneider ) .
ta). Yardage of white shirting
28

Textiles Research Cooperators
1-MOODY COUNTY
Flandreau, Louise Hofstad
Flandreau, Mrs. Raymond Benson
Flandreau, Mrs. Eugene Christenson
·Jasper, Minn., Mrs. France DeClerk
Flandreau, Mrs. Hilbert Heesch
Colman, Mrs. Ben Heyer
, ...
Flandreau, Mrs. Edwin Lenning
Flandreau, Mrs. Don Mahon
Flandreau, Mabel Paulson
Colman, Mrs. Stanley Dissing
Dell Rapids, Mrs. Melvin Schmidt
Egan, Mrs. Laura Van Dohlen
2-ROBERTS COUNTY
Sisseton, Mrs. Iris Leffler
Sisseton, Mrs. Douglas Becker
Sisseton, Mrs. Tom Cahill
Sisseton, Mrs. Daniel Chase
Waubay, Mrs. Donald Erickson
Sisseton, Mrs. LaVeme Fisher
Sisseton, Mrs. James Forrette
Sisseton, Mrs. Wray Hughes
Sisseton, Mrs. Walter Job
Summit, Mrs. Donald Johnson
New Effington, Mrs. Henry Knudsen
Sisseton, Mrs. Al Kromer
Sisseton, Mrs. Larry Nathem
Veblen, Mrs. James Monson
Peever, Mrs. Miles Nelson

~TTI

Sisseton, Mrs. Ray Peqerson
Sisseton, Mrs. Norman Sampson
· Sisseton, Mrs. Jo Schuch

This is one of several instruments to
make scientific studies of carpet wear. It
measures thickness of rug samples in
thousandths of an inch. Partially covering the recording dial is an angled mirror to facilitate making readings from
above.
"Acceleration" is another part of the
carpet wear study. In this, years of use
are condensed ("accelerated") into only
a few months by placing carpet samples
in a heavily-used hall near the textiles research center at SDSU.
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Claire City, Mrs. Eugene Sebek
Sisseton, Mrs. Gerald Torgerson
Sisseton, Mrs. J. R. Whelan

layer in _the fine-text~red soil, exposing the impermeable clay subsoil.

horticulture -forestry
Growth Differences from Various
Seed Sources. Green ash trees from
a Nebraska seed source have averaged n early 2 feet of growth annually after 6 seasons. Trees of seed from
this source have consistently outgrown all others provided in 1961
by the Soil Conservation Service for
experimental planting near Brookings. Trees from Oklahoma seed
have been injured by fall frosts
nearly every year. Only about half
of the Oklahoma trees are still alive
and height growth has been less
, than half of that for trees from the
Nebraska seed source. Slowest
growing strains are of North Dakota
origin. While quite hardy, the North
Dakota trees have an inherited
growth period which is too short

for the Brookings, South Dakota·
growing season.
Conifers for Missouri . River
Areas. Two methods of planting to
establish conifers on contour strips
arc being investigated in the Big
Bend area of the Missouri River.
One method is planting on chemically fallowed strips and the other
is planting in a freshly opened furrow in live sod. In 1966, on finetextured soil the trees grew best
where chemical fallow had preceded the planting; On moderate-textured soil, however, trees did better
in furrow plantings. This is probably because of benefits from runoff water collected in the furrow.
Furrowing removed the best soil

Mist irrigation experiments investigate possibilities of vegetable quality improvement as well as feasibility of producing two cool ~-eason vegetable crops in one
season.

Five thousand conifers were
planted in the Joe Creek Recreation
area on slopes with different exposures. Trees on north-facing slopes
had best overall survival. Soil moisture was least and survival was lowest on upper portions of south-facing slopes.
Two Vegetable Crops Annually?
Preliminary investigations indicate
encouraging possibilities for mist
irrigation in South Dakota which
might · enable growers to produce
two crops of cool season vegeta bles
in one season. In addition, it was
found to· improve quality and quan tity of cauliflower and cabbage. In
research at Brookings, mist reduced
field temperatures by 1 ° to 14 ° ( F .)
and fruit internal temperatures
were lowered by 10° to 15° wh en
mist was set to startas temperatures
reach ed 85°. The mist irrigation
principle could also be useful for
other horticultural crops such as
flowers or nursery stock.
New Tomatoes · and Peppers.
Two new tomatoe s are nearing final
stages of d evelopment. A new h ybrid for h ome garden ers ( known
experimentally as 66~st-2) will b e
ready for the market as soon as
proper arrangements can be mad e
for its r~lease. A pear-sh aped processing tomato ( 67-y-223-2), and a
large early bell-type pepper will be
sent to other breeders and seed
companies for evaluation. The pearshaped tomato is very early, large
. fruited and produces ~igh yields.
F oil Mulch for Beetles. Preliminary results indicate that an aluminum foil mulch will help repel
striped and spotted cu cum her beetles, a pest on cucumbers, melons ,
squash, pumpkin. The mulch covered 50% of the soil surface in a cucumber planting.
Petunias for Home and Garden.
Variety ev~luations were made of
bicolor grandiflora petunias for use
as indoor potted plants early in the
spring and later as outside garden
flowers. Of 20 varieties tested only
these seven are recommended for
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use as potted plants: ~ennant, Minstrel, Sabre Dance, Grand Slam,
Zigzag, Fiesta and Kandy Kane.
Early Maturing Grapes. Early
mc;1turing wild grapes· grown from
seed collected in North Dakota and
Montana were selected for use in
breeding early maturing · grapes of
high quali'.ty. Selected hybrids of
Vitis riparia commercial grape varieties were backcrossed either to the
selected early maturing V itis riparia
or to commercial varieties. A few.
hundred seedlings from similar
crosses made in earlier years are
growing in the greenhouse or nursery and will be planted in the field
next year.
·

South Dakota. Hatch 239. (Paul E.
Collins).
Breeding Improved Varieties of
Tree Fruits for South Dakota.
Hatch 354. (Ronald M. Peterso~).
The Establishment of Tree Plantings to Enhance the Recreation Potential of Selected Sites on Missouri
River Reservoirs in South Dakota.
McIntire-Stennis 420. ( Paul E.
Collins).

Breeding and Cultural Pactices
to Aid Production of Vegetables in
South Dakota. Hatch 450. ( Paul
Prashar).
Biochemical Promotion of Stem
Lignification in O r n a m e n t a l s. ·
Hatch 470. ( David Adams)
Short Term Projects in Floral
Crop Production, Propagation and
Greenhouse Management. State
472. ( David Adams).

HORTICULTURE-FORESTRY RESEARCH SITES

Ill.ITT(

REGIONAL MEETING
The Horticulture-Forestry Deestry Department hosted the Great
Plains Regional Meeting of the
American Society for Horticultural
Science August 8, 9, and 10, 1966.
Fifty persons attended the meeting
which included inspections of resesarch plots of vegetables, fruits,
forestry, woody ornamentals and
flowers.

~

ALL fllllVER

NEW FACILITIES, EQUIPMENT
A new horticulture-forestry research farm acquired in 1966 will
replace on-campus experimental
areas. Preparations were made to
drill wells and install an irrigation .
system at the new installation a mile
east of the Agronomy Farm at
Brookings.
·

.1-0ahe Reservoir, Corps of Engineers, forestry plots
2-Joe Creek, Corps of Engineers, forestry
plots
3-Lower Brule, Corps of Engineers, forestry
plots

4--Lake Sharpe, Corps of Engineers, forestry
plots
5-Mitchell, Robert Smith, vegetables
6--Parker, vegetables
7-Yankton, Gurney Seed Co., woody ornamental and ver;etable crops
8-Jefferson, Leonard Dailey, vegetables

PROJECTS IN PROGRESS

Production and Breeding of Early, Drought and Disease Resistant
High Quality Tomatoes for Home
Use. Hatch 49. ( Paul Prashar).
Selection of Adapted Species and
Strains of Trees and Shrubs for
South Dakota Farms. Hatch 142.
( Paul E. Collins).
The Collecting, Preserving, Cataloging, Propagating and Testing
of Fruit Plants Having Potential
Genetic Value ( NC-7). Hatch 174.
( Ronald M. Peterson).
Breeding Small Fruits for South
Dakota. Hatch 252. ( Ronald M.
Peterson).
The Effect of Spacing on the Survival, Growth and Effectiveness of
Windbreaks and Shelterbelts in

An early, large bell-type pepper (left) and a pear-shaped processing tomato
(right) await evaluation before release.

plant:··pat:hology
Molds Toxic to Livestock. Investigations are in progress on 360
molds frequently found in hay and
other feeds causing spoilage.- These
molds belong to the genus Aspergillus. Mice and chicks are being
given feed mixed with specific kinds
of molds to determine toxic reactions. Each mold is grown on cracked
wheat and soybean and fed in-1:3 or
1: 1 ratios proportioned with balanced diets to young mice and
chicks. Several thousand mice and
chicks will be used in the experiments, and in final experiments farm
livestock animals will be placed under test. These experiments are being conducted cooperatively with
the Animal and Veterinary Science
Departments.
Of some 100 molds tested to date,
about a fifth proved toxic to animals,
causing death within 2 weeks in
most instances. Some toxic molds
were species for which no toxicity
had been discovered before while
others were strains of species known
to be toxic. Since not all strains of a
species proved toxic, species identification of a mold should be supplemented with testing to learn its toxic qualities. Such testing could be
done chemically for known toxins,
and biologically by feeding for possible unknown toxins.
At present two groups of toxins
produced by Aspergilli are known:
Aflatoxins, named for Aspergillus
fl,avus, and Ochratoxin, named for
Aspergillus ochraceus. Each is physico-chcmically identifiable and is
produced by several other species of
Aspergillus. Unidentified other toxins are indicated by molds not producing either of these toxins. They
are being identified.
Many samples of moldy lives~ock
feeds are sent to the laboratory each
year. Farmers and ranchers want to
know if moldy feed from which the
sample was taken is safe to feed
chickens, hogs and cattle, or if
death of animals had been caused
by the moldy feed.
Disease ContrC'l of Forage and
Turf Grasses. The effect of seed

treatment upon 18 grass species
comprised of warm and cool season
range and pasture grasses was de. termined in the greenhouse and
field trials. The beneficial effect· of
seed treatment varied considerably
with the species of grass and the
chemical used.
Mercury and non-mercury chemicals formulated as liquids and
dusts were used to treat the grass
seed. In general, dusts produced
greater improvements in stands than
liquids in both the greenhouse and
field.
The warm season grasses planted
in the early spring were benefitted
more by seed treatment than the
cool season grassses. Stands of sideoats gramma, for example, were improved by all materials used, and
Captan increased stands eight-fold.
Some cool season grassses like crested wheat and Russian wild rye also
benefit from most seed treatment.
Large seeded cool season grasses
such as western and intermediate
wheat grass, green needle grass and
brome were not significantly benefitted by any seed treatment material.
Dust formulations in most cases
were superior to liquids, where benefits occurred, and there was no consistent · performance that favored
mercury formulations .over nonmercury materials.
The control of crown and foliar
diseases of six varieties of lawn
grass has been undertaken. Panogen turf fungicide, Fore and Daconil applications of each material at
the recommended dosage were
made at . weekly intervals until
freeze-up. Turf samples for analysis
and comparison of disease development are being taken at monthly
intervals.
Biology and Control of Wheat
Pathogens. Stem and leaf rusts of
wheat have been effectively controlled by commercially available
formulations of Maneb and Zineb
fungicides. Mane~-based fungicides
have been consistently superior to
Zineb formulations in tests at Brook-·
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ings and on ranches in western
South Dakota.
In order to assure proper ti~ing
of fungicide applications and main·tain minimum numbers of spray applications, attempts have been made
to predict, based on early stages of
rust development each season, the
optimum time to make aerial spray
for maximum rust control. To date,
no scientific or computerized method tried has proven more accurate
than the "educated guess" of experienced rust research workers.
Certain rust control fungicides
have been demonstrated to he compatible with 2,4-D. Possibilities appear promising that combination
rust control and weed sprays can be
applied together in t~e same appli·
cation.
Spray deposition patterns have
shown that plant surfaces facing the
wind and plant surfaces facing the
direction of sprayer approach receive more deposit than those that
do not. These findings may be of
considerable significance in com
mercial application of rust control
fungicides.
Vitavax has effectively controlled
loose smut in both spring and winter wheat. Previous indications that
this seed treatment may improve
winter survival of winter wheat
have not been confirmed.
Nematode Diseases . of Plants. A
continuing survey to detem1ine the
abundance and distribution of
plant-parasitic and other soil-inhabiting nematodes has revealed large
num hers of these microscopic-sized
plant root parasites in the prairie
soils of South Dakota. Some 85 species of known or potentially parasitic nematodes, a number of which
have been unknown to science until
now, are associated with plants in
the state. While the type and extent
of injury caused by a few of these
species on a limited number of crops
has been studied, the pathogenic
capabilities of most are yet to be
determined. Among the many plantnematode associations which occur
in South Dakota~ three are receiving
major emphasis.
The dagger nematode, suspected
of injuring many perennial plants,
has been· found in the soils of all
sampled shelterbelts and is probably contributing to such problems
as planting failure, winter injury

and early decline. In a. greenhouse
experiment this .nematode and associated decay fungi reduced the
growth of young shelterbelt cottonwoods by 50% by destroying the tiny
feeder roots. Further greenhouse
and field studies are undeiway to
. determine the host-preferences of
the nematode among shelterbelt
tree species and whether any tree
species are resistant or tolerant.
Two other nematode types have
been consistently found associated .
with the roots of bluegrass in home
lawns and golf turf. Spiral nematodes are known to cause the "summer dormancy" disease of bluegrass.
Current studies indicate that a species of stunt nematode is also pathogenic to bluegrass. Experiments
are presently being undertaken to
determine whether certain nematicides applied to turf as drenches
will control these nematodes and
improve the growth of bluegrass.
· A fourth parasite known as the
pin nematode was found not to significantly injure winter wheat when
other plant growth conditions were
optimum. Studies are now underway to determine the effect of soil
type and moisture stress on the hostparasite relationship.
SERVICE ACTIVITIES, FIELD DAYS

Considerable work of a service
type for South Dakotans in rural
and urban areas is done by the Plant
Pathology Department each year in
addition to personnel taking part in
field days.
Some of these include:
3,000 plant disease specimens diagnosed from rural and urban
areas.
lOo' Dutch Elm disease specimens
cultured in the laboratory.
800 laboratory tests on barley
samples for loose smut infection.
2,000 acres of potatoes inspected for
disease eligibility for seed certification.
25 laboratory tests for ring rot of
potatoes from growers fields,
testing for certified seed production.
Field days, attendance and topics
included :
Presho, 220, rust and wheat streak
mosaic control.
Commercial nursery at Yankton,
125, stone fruit virus diseases.
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(NOTE: Numbers 3 through 7a are for stem rust control, winter wheat; and 10 through 34 for
barley loose smut control)
16--Buffalo Gap, A. L. Miller
I-Spearfish, Henry Carlson, corn disease and
I7-Pierpont, Jerry Cameron
rootworm control; USDA Coop.
IS-Timber Lake, Vic and Jim Hulm
2--0ral, Ed Benzel, bean disease control
19-Ipswich, Richard Opp
3-Martin, Myron Johnson
20-Faulkton, Fred H. Holscher
4-Hayes, Howard White
21-Hayti, Wayne Stormo
5--0nida, Ken Kinkier
22---Gascoyne, Glen Siefert .
6-Huron, John Ruff
23-Wessi1;1gton Springs, Robert Sorensen
7-Presho, Andrew Brakke
24-DeSmet, County Plot
7a-Castle Rock, Jerry Goeringer
25-Madison, Ray Schultz
8-Yankton, Gurney Seed and Nursery, dis26--Salem, Vaden Jackson
ease control of stone fruits
27-Leola, Marvin Hoffman
9-Canton, Herman Paulson, corn disease and
28-Britton, Leonard Zuehlke
rootworm control, U~DA Coop.
29-Howard, Stanley Cross
IO--Martin, field trial farm
30-Brandon, Don and Hadleigh Nordstrom
II-Aberdeen, S. D. Wheat Growers
31-Bison, Test plot area
I2-Groton, Art Schuelke and Sons .
32-Clair City, Donald Dalberg
13-Pukwana, Ray Stommcrman
33-0nida, Maynard and Ben Klingbeil
· 14-Mound City, John Vojta
34-Selby, George and Keith Vojta
15-Vicnna, Orland Larson

Garden City, 125, diseases of cereal
crops and potatoes.
Centerville, 300, root and stalk rot
control in hybrid corn and
wheat streak mosaic.
PROJECTS IN PROGRESS

Disease Resistance in Maize.
S-185 R. (C. M. Nagel).
Incidence, Development and
Control of Alfalfa Diseases. Hatch
230 R. ( G. Semeniuk).
The Interrelationships Between
Fungi and Nematodes Parasitizing
the Gramineae. S-250 R. ( C. J.
Mankin).
Epiphytology of Flax, Oats and
Barley Diseases. S-276 R. (V. D.
Pederson).
The Biology of Fungus Spore
Germination. Hatch 466. (V. D.
Ped-e rson).
Control of Diseases Affecting
Shelterbelt, Forest and Shade Trees
in South Dakota. S-292. (C. M.
Nagel).
Fungitoxicity and Phytoxicity of
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Plant Disease Control Chemicals.
Hatch 296 R. (Unfilled) .
The Selection of Superior VirusFree or Virus Tolerant Plum Rootstocks. Hatch 343. (C. M. Nagel).
Interaction of Plants, Pathogens
and Pesticides in Soil. Hatch 352 R.
( G. Semeniuk and M. Lai).
The Biology and Control of
Wheat Pathogens. Hatch 353 R.
( G. W. Buchenau and G. Cook).
Nematode Diseases of Plants and
Their Control S-375. ( R. B. Malek
and G. Thorne).
Pathogenicity and Control of
Common Scab and Bacterial Ring
Rot of Potato. Hatch 386. ( C. M.
Nagel).
Epiphytology and Control of Cereal and Legume Viruses. Hatch
389. ( W. S. Gardner).
Mechanism of Survival of Root
Infecting Fungi in Soil. Hatch 425
( NC-70). ( G. Semeniuk).
Mycotoxins in Livestock Feeds.
S-467. ( G. Semeniuk and M. Lai).

•

poultry science

Enhancing Egg Yolk Pigmentation. In experiments this year, increasing graded levels of natural
pigment carriers fed to hens in colony cages produced eggs contain.:
ing higher amounts of yolk pigments. Diets supplying 5. 75%, 11.50%, 23.00% and 34.50% dehydrated alfalfa meal or 6.5% and 13.00%
corn gluten . were used. Each increment of 5.75% alfalfa or 6.50%
corn gluten was to have supplied
10 mg. xanthophyll per pound of
diet. A synthetic pigmenter (B-apo8'-Carotenal) at the rate of 20 mg.
per pound was added to the 13.00%
corn gluten and 11.50% alfalfa
diets. In this experiment, pigment
was transferred more efficiently
from alfalfa or the synthetic pigmenter than from com gluten.

Doubling the amount of pigment in
the diet did not double the pigment
deposited in the yolk. The loss of
efficiency in transfer was more pronounced at the higher levels of pigments in the diets.
·

the poults grew poorly and suffered
from rickets. The diets used were
adequate in minerals and vitamins
according to recognized standards.
However, it was found that improvements could be obtained by
up to a ten-fold increase in vitamin
D 3 or by doubling the level of
dicalcium phosphate used in the
diet. Use of the hydrated form of
dicalcium phosphate over the anhydrous form markedly improved
growth and bone formation. Also,
the reduction (?f the amount of protein used or the replacement of a
. portion of the protein witli · commercial soybean meal improved
performance, the latter to a very
marked extent.
·

The latter work led to studies designed
to ·see what could be done,
The additions of amino acids or
if anything, to reduce the toxic or
an antibiotic, Bacitracin, alone or
rachitogenic activity of the soybean
in combinations, generally resultprotein. It was shown that a heat
ed in small but nonsignificant improvement in transfer of pigments _ treatment did destroy this activity.
Heating was done at 120 degrees
to the yolks. Without exception,
(C.) for various times. The heating
the tranfer of pigments was less
time
showing best results was 60
efficient in floor pens than in colony
minutes.
Although t h i s would
cages.
appear to be excessive heat, it
Rachitogenic Activity of Soybean
should be noted that the protein
Protein. Previous research showed
was in the form of a fine drug powthat when turkey poults were fed
der and, although an autoclave
a purified diet with isolated soywith steam heat was used, heat
bean protein as the nitrogen source
penetration app.a rently was not too
extensive.

Poultry scientists at the South Dakota Agricultural Experiment Station found
hens in these group cages were more efficient at utilizing xanthophylls than hens in
floor pens.
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Sex Reversal Studies ,1n Chickens.
Several approaches were used in
studies of sex reversal of fowl.
Early in the work, surgery was employed. An effective anesthetic dosage was determined for young
chicks and the left ovaries of females were removed by cauterizing. Apparent, but rrot functional,
sex reversal was induced. In some
of the phenotypic males, a mosaic
feather pattern w a s observed.
Sperm from the right pseudotestes
failed to fertilize.
During the course of the studies,
an aberrant sex ratio resulted from
gamma irradiation of the chick
embryos. An experiment was designed to look for interaction between embryonic age at exposure
and irradiation treatment. Lethal
and sub-lethal dosages were determined for the developing embryo.
Althoug}:i no definitive sex response
was observed, surviving embryos

'

at a critical exposure 'time grew into adults of reduced body size.
Introduction of diethylstilbestrol
into the egg resulted in the hatching of chic~s with persistent right
oviducts. This condition is comparable to one which is transmitted
genetically in a select Rhode Island
Red flock.
Changes in Poultry Science

Effective July 1, 1967 the Poultry
Science and Animal Science Departments were combined in a new
Department of Animal Science with
a Poultry Research and Extension
Section in the Department. This
change will permit the most significant and up-to-date contributions
by SDSU to the South Dakota poultry industry, effective use of new
poultry research facilities , and improve the effectiveness and efficiency of the teaching program. Poultry
breeding research · programs are
being phased out b ecause of the
effective and competitive research
programs conducted by industry.
Major research emphasis now
will be placed on nutrition studies
aimed at low cost rations that will
produce good quality poultry products. To be established cooperatively with Agricultural Engineering is a research project on poultry

housing and management. This will
include such items as ventilation,
light, layers per cage, cages · for
pullets or young birds. Only a
limited amount of this research can
be done on campus as a major portion will likely be accomplished
through cooperation with poultrymen in commercial units. Research
in poultry marketing will be administered in the Economics Department.
Phase I of the new Poultry Re. search Center northwest of the
campus is virtually completed. This
building is to be headquarters for
poultry activities in the Animal
Science Department a·n d will include a battery brooder room,
chemical and physiology laboratories, co.n ference room, incubation,
and poultry and egg processing
facilities. This portion was financed
with a $125,000 appropriation from
the 1966 Legislature.
Phase II is to be constructed
with $175,000 appropriated in 1967.
This includes several smaller buildings for handling chickens and turkeys to be used in the experimental
programs of the future.
PROJECTS IN PROGRESS

Performance Testing of Poultry . .

New facilities for poultry
research at SDSU. The new
building in background is
in use. In foreground is
floor for one ·of six smaller buildings to be included ii the site west of the
federal insect laboratory.
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S-287. ( Closed out during year).
(Walter Morgan).
Sex Reversal Studies of the Fowl.
S-289. ( Closed out during year).
(Walter Morgan).
Effects of Inbreeding Upon
Economic Qualities of Chickens
(NC-47). Hatch 179. (Walter Morgan).
Comparative Values of AHalfa,
Rape, Sudan Grass, etc., for Growing and Finishing Turkeys. S-79.
(Closed out during year). (Edmund
Guenthner).
lmpro:ving Acceptability, Stability and Utilization of Poultry Products (NCM-40). Hatch 261. (C. W.
Carlson).
Coordinating E g g Production
and Marketing in South Dakota.
Hatch 372. (Wm. Kohlmeyer).
Amino Acid Requirements of
Turkeys. Hatch 381. (C. W. Carlson).
The Effects of Feed Additives in
Diets for Poultry. Hatch 382. (Edmund Guenthner).
Amino Acid Requirements of
Laying Hens. Hatch 383. (C. W.
Carlson).
The Antirachitic Factor(s) in Soybeans and Other Feedstuffs. S-432.
(C. W. Carlson).

rural sociology.

South Dakota's Changing Communities. South Dakota communitfes are primarily rural ( under 2,500
persons ) as defined by the United
States Census. Of the 307 incorporated communities in the state,
about 90% are classified as rural.
Over two-thirds of these rural communities have experienced a population decline in the period from
1940 to 1960. When communities
start to lose population, a "vicious
circle effect" is produced. With fewer people to utilize and finance
needed services, these services decline and, with a decline of these
services, it becomes more difficult
to retain people in the community
or to attract others to settle in the
community. Migration out of these
communities to larger population
centers is one means of adjusting to
the declining situation. Since South
Dakota has relatively few large
cities, this means that many persons
migrate to the larger centers in other states, thus contributing to the
relatively slow rate of population
grO\vth in South Dakota.

\ Miscellaneous and
unclassified, including
vegetable, fruit

and nut

South Dakota farms by type of enterprise, 1964:

As a part of this research, the
characteristics of the population in
decUniug rural communities have
been contrasted with those ip rural
communities which have shown a
population increase. The effect of
the distance between these communities and an urban place or city
was also examined.
Declining communities are losing population in the younger age
groups ( from 14 and 15 to 34 years·
of age) at a faster rate than is t_rue
of growing communities. Declining
communities have a lower proportion in the youth group ( under 14
years of age) than do the growing
communities. This means that declining communities do not have the
younger group coming along to replace those who have reached retirement age. This, of course, has its
effects upon the social institutions
of the community - business,
schools, churches, recreation, and
others. Organizations and groups in
the community are also influenced
by these changes with a resultant
decline in activity as well as membership.
,
· Rural communities that are gro~ing tend to be located at a substantial distance from large cities. Apparently, to experience growth, a
rural community must be located
at a sufficient distance from a large
city to enable establishment of its
own sphere of influence as a trade
center without having to compete
· with the larger city in the provision
of goods and services. However, .
these rural trade centers grow at the
expense of the still smaller rural
communities which surround them.
One exception to this occurred with
the small communities immediately
adjacent to Siou?{ Falls. Further investigation indicates that these ar~
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primarily .residential, · or "bedroom
type" communities. Persons in ~ese
communities, for the most part,
work, trade, and carry on their social activities in Sioux Falls but live
in the smaller communities outside
the city. Eventually some of these
may be annexed by the city of Sioux
Falls.

Changing Age Structure. One
phase .of research on the changing
age structure of South Dakota's
population involves examining the
relationship between proportions of
the population in specific age
groups. A device that is used in this
analysis is the "dependency ratio."
Dependency ratios compare the
proportion of the population in the
nonproductive ages with those of
working ages. The dependency ratio is based on the fact that every
member of a society is a consumer
but that only some members are
producers. The dependency ratio is
determined by the following formula:
Dependency Ratio=
Children
Aged
(Ages O to 15)
(Ages 65 and over)XlOO

+

Productive Adult Population
. (Ages 15 to 65)

Thus a dependency ratio figure of
65 tells us that for every 100 persons
in the productive population we
have 65 that are in the dependent
age groups.
The dependency ratio provides
an index of the extent of age-induced social and economic drains
on manpower resources. The ratio
may be high because of a large proportion of children, · a large proportion of. aged or a large proportion of both age groups. Increases
in these segments of the population
affect the labor force participation
and the productive potential of the
population. Changes in age structure, as reflected in dependency ratios have important consequences
for taxes, loans, investments, savings, pensions and governmental expenditures. High dependency ratios
indicate a greater support load on
the productive segment of the population.
Research thus far shows the fol-

- ~

lowing variations in dependency
ratios for the year 1960: .
·
United States ·------------------------ 68
North Central Region __________ 70
West North Central States __ 73
South Dakota ------------------------ 79
Considering the depend~,ncy ratio ranking of the various . states in
the nation, South Dakota ranked
17th in 1940 and 1950. In 1960, however, South Dakota, with its dependency ratio of 79, ranked second. Only Mississippi with a ratio
of 80 outranked South Dakota. The ·
range of dependency ratios for the
states in 1940 was 32 to 64, in 1950
from 37 to 69, and in 1960 from 52
to 80.
Dependency ratios for South Dakota since 1890 show a gradual decrease until 1940, then a sharp upturn as indicated below.
1890
1900
1910
. 1920
1930
1940
1950
1960

-------------------------------- -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- --· -------------------

70
72
61
63
61
53
60
79

The increase shown in 1950 and
1960 reflect the increasing number
of children born, increase in ·the
aged~ and the shortage of adults in
the productive ages due to low birth
rates in the 1930's and age selective
migration.
The changing age structure in
the counties of South Dakota is also
reflected in the dependency ratios.
The range of dependency ratios in
1940 for South Dakota counties was
from 43 to 78. In 1950 the range was
from . 50 to 81 and in 1960 it was
from 61 to 92.
Future research will focus on patterns and types of change in South
Dakota's age structure and the factors accounting for them.
"Farm Facts" from 1964 Census.
As part of the research on South
Dakota's population, information
from the new U. S. Census of
Agriculture on South Dakota's
farms and farmers has been summarized and presented in a· fact
sheet titled "Farm Facts from the
1964 Census of Agriculture." According to t h e 1964 Census the
number of farm operators has de-

Rural Sociology Research Cooperators

(1 through 26-Educational and Occupational
Choices of Rural Youth)

COOPERATING SCHOOLS AND
SUPERINTENDENTS
1-Agar, Gene B. Bigelow
2-Arlington, Amos Tschetter
3-Canistota, Lee W. Martin
4--Carthage, Donald Tobin
· 5-Colome, Ray W. Johnson
6-Conde, James W. Lofquist
7-Cresbard, Bruce A. Carson
8-Draper, Oscar D. Myre
9-Edgemont, Martin P. Ritzman
IO-Garretson, Glen E. Peterson
11--Gayville, La Verne Williams
12-Hill City, Glen F. Gregson
13-Hoven, William J. Zacher
14--Hurley, Robert E. Sage
15-Lake Preston, Merlyn Krenz
16-Martin, C. A. Hammer
17-New Underwood, John B. Feuerstein

clined 12,817 since 1954 or about
21%. There were 62,520 farm operators in South Dakota in 1954; only
49,703 in 1964.
At the same time the average
size and value of farms had substantially increased. The average
South Dakota farm increased in
size 198 acres between the years
1954 to 1964 or approximately 28%.
The average value of la n d and
buildings per farm increased $28,352 to $56,615 or almost 100%.
Despite the large increase in size
of farms in South Dakota there
were still 14% of the South Dakota
farm operators reporting gross sales
under $2,500 the preceding year.
Approximately 45% reported selling
between $2,500 and $9,999 in farm
products the preceding year and
42% sold over $10,000.
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(Dotted Area-Aberdeen Area Church Study)
18-Northville, Verle O. Rogers
19-Parker, Len Aman
20-Reliance, D. S. Peckham
21-Salem, Earl Dean
22-Warner, Leo Tobin
23-Wessington, Jack Cranston
24-Wessington Springs, Virgil Womeldorf
25-Willow Lake, Leo E. Uken
26-Woonsocket, Marvin R. Jared

COOPERATING DENOMINATIONS
American Lutheran Church
Evangelical United Brethren
Lutheran Church of America
Methodist Church
United Church of Christ
United Presbyterian Church, USA

The financial difficulty of some
farm enterprises may be shown by
the fact that 28% of South Dakota's
farm operators reported doing offfarm work in 1964. Eleven percent
reported working off-farm 100 days
or more. Three-fourths of South
Dakota farm households had an income from a source other than farm
operated in 1964, and about onefifth had over $3,000 income from
off-farm sources.
According to the 1964 Census
onJy 2.5% of South Dakota's farm
operators had completed 4 years or
more of college. Fifty-three percent
had completed only 8 years or less
education. In 1964 over twice as
many ( 14%) of the younger farm
operators under 35 years of age had
attended college as compared to the

older operators aged 55 to '65 years
(6%).
.
.' .
There was a, substantial loss in
number ( 23%) of livestock farms,
·other than poultry and dairy, during the years 1959-.64. At the same
time the number of field crop farms,
other than vegetable, fruit, and nut,
increased in numbers by 27%. Only
11% of South Dakota farms were
classified as field crop in 1959; by
1964 their proportion had risen to
16%. Dairy farms showed the largest
proportionate increase being only
5% of the total in 1959 but representing 8% in 1964.

Educational and Occupational
Choices of Rural Youth. The initial
phase of this research deals with the
1967 graduating seniors from 26
rural high schools in South Dakota.
These high schools were selected
in a random sampling from all rural
high schools in the state. Data were
collected from all graduating seniors in each of these schools during
the first six months of 1967. These
· data provide a basis for determining the educational and occupational plans these young people have at
the present time. However, these
plans are subject to change in the
future. In order to determine what
changes take place and what influences new decisions, a random sample of three students from each senior class was selected for more intensive interview and follow up.
This group of 78 ( three from each
of the 26 high schools) will be followed through the next 5 to 6 years
to study their decision-making
processes and the factors influencing changes in plans.
Results of this study should provide more understanding of rural
youth and provide information essential to more adequate counseling
and guidance in our high schools
and universities. It may also provide information about factors
which contribute to the migration
of our youth out of the st~te of
South Dakota.
Rural Church Study. In cooperation with the Aberdeen Area Ministry, the Rural Sociology Department is conducting a study of the
rural church and its adjustment to
the changes taking place in our so-

cietv in the Aberdeen area of South
Dakota. Personal interviews are being conducted with ch'1rch member
families to discover their values and
attitudes toward potential changes
and need for change relative to the
rural church of today.
. Interviews were completed during July and August. It is anticipat~d that a report of the findings of
this study will be available in early
1968.
.
PROJECTS IN PROGRESS

The Impact of P o p u l a t i o n
Change Upon Rural Communities

in South Dakota. Hatch 222. ( Marvin P. Riley).
Concepts of Retirement, · Atti. tudes Toward Retirement and Retirement Plans of South Dakota
Farmers. Hatch 279-R. ( Howard
M. Sauer).
Community Adjustment to Social
Change in the North Central Region ( NC-80). Hatch 449. ( Robert
M. Dimit).
The Anatomy of Decision-Making As It Relates to Occupational
and Educational Choices and Actions of Rurai Youth ( NC-86).
Hatch 454. ( Robert M. Dimit).

Proportion of population in major age groups for South Dakota, 1890-1960.

Ages 35-64
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biochemistry
Selenium Poisoning. Studies on
selenium were made during the
year on soils, plants, animals and
waters. New methods for analyzing
soils and soil extracts were developed. The evolution of selenium
from soils in a volatile form was
studied, and it appears that this
phenomenon may be of importance
in reducing the· soluble selenium
content of surface soils. Plant analyses were used in a preliminary
study of a presumed seleniferous
ranch to assist in mapping those
areas which might be most toxic.
The results of this survey have
been helpful in improving mapping
techniques for this area. Additional
studies were made on the beneficial
effects of low levels of selenium in
the diet on reproduction in rats.
These low levels not only improved
conception rates but also improved
viability of the young. Work on the
isolation of selenium-containing
compounds from urine has been
continued and highly purified
fractions have been obtained. (This
project · is cooperative with the
Poultry Science Department).
Nitrate Poisoning. The possibility
that the inclusion of urea in the
ration would increase nitrate toxicity was investigated with sheep.
No effect was found. In additional
studies with sheep, low levels of
nitrate were efficiently utilized as
protein with a low protein diet.
Studies with silage showed that the
addition of 2% of limestone caused
a reduction in nitrate content. Lower levels of limestone did not, and

this treatment is not considered
practical. Extensive studies with
poultry indicated that the levels of
nitrate found in waters, even in
rather unusual situations, are not
harmful to poultry. The work on
this project, along with that done
previously, indicates that the socalled "chronic" ·nitrate poisoning
is of little if any practical significance. (This project started in early
1965 and completed during the
year, was cooperative with the
Poultry Science and Animal Science
·Departments).

Urinary Calculi of Cattle and
Sheep. The protection offered by
various
salts
against urinary
calculi has been studied in experiments conducted with lambs.
·Lambs fed a high-phosphorus
basal ration developed a 50% incidence of urinary calculi. With
the feeding of 1% ammonium
chloride or calcium chloride, the
incidence was only 5% and 16%,
respectively. However, the feeding of 1% potassium chloride
under these conditions was detrimental, resulting in an increase
in urinary calculi (85% incidence)
and a reduction in weight gain.
With 1 am b s fed 4% sodium
chloride, the calculi incidence was
relatively high (35% incidence) despite more than a two-fold increase
in urine volume. A 30% incidence
occurred in lambs fed 2% of
calcium carbonate to yield a 1.7:1
calcium to phosphorus ratio.
From excretion and retention
data obtained in balance trials, it
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is concluded that variations in the
concentrations of urinary calcium,
sodium, potassium and chloride,
resulting from feeding various salts
and without a concomitant reduction in urinary pH, play no major
role in the prevention of phosphatic
urinary calculi. (This project involves the cooperation of the Animal Science Department) .

. Analytical Services. Station Biochemistry does service work for
many other departments, for other
state and federal agencies, and for
residents of the state. The following is a summary of these services.
Analysis

No. of Samples

Feed and Feces Analyses
Moisture
Protein
Proximate
Carotene
Salt
Nitrate
Selenium
Calcium
Phosphorus
Potassium
Blood analyses
Calcium
Phosphorus
Magnesium
Sodium
Potassium
Gas Chromatographic analyses
Long chain fatty acids
Short chain fatty acids
Insecticides
Mineral substances
Poison analyses
Miscellaneous
TOTAL

769

1,025
482

126
11
249
169
143
146

2
241

241
241
29
39

280
950
50
6
113
193

5,505

PROJECTS IN PROGRESS

Analytical Services, S-407. (G. F.
Gastler, Y. A. Greichus, E. I. Whitehead)
Urinary Calculi of Cattle and
Sheep (W-41). Hatch 424. (R. J.
Emerick)
Selenium Metabolism and its Nutritional Implications. Hatch 431.
(A. W. Halverson, I. S. Palmer,
C. W. Carlson)
Nitrates in Nutrition. Hatch 443.
(R. J. Emerick, L.B. Embry, C. W.
Carlson). ( Closed out during year).

year ended June 30, 1967 is summarized:

•
vet:erinary science

Bovine Virus Diarrhea (BVD).
Sporadic outbreaks of the virus
diarrhea-mucosa! disease complex
are diagnosed each year in South
Dakota, mainly during winter and
spring months. Commercially produced vaccines are available for
preventive vaccination. These have
been used in some South Dakota
herds. Investigations were made of
outbreaks which occurred in four
herds soon after vaccination. From
each outbreak, virus isolations
were made in tissue cultures. Cul.tural characteristics a n d serum
neutralization test of the virus
isolates indicate that they are BVD
virus. It could not be determined
whether the origin of the outbreaks
was the virus of the vaccine or from
field exposures.
Fowl Cholera. A serologic study
of 16 known immunologic types of

Pasteurella multocida was done by
reciprocal agglutination tests of
antiserums prepared in hens. Eleven type I and five type Il strains
were used for inoculation of the
birds and to produce antigens for
the tests. Antigens of the strains of
each immunologic type were agglutinated strongly by antiserums of
the homologous type. Cross reactions were few and were relatively incomplete. By agglutinin ahsorption, cross agglutination could
be eliminated. Information on· the
relationship of P. multocida strains
is essential in the development of
effective fowl cholera vaccines.

Diagnostic Services. The 32,783
examinations and tests conducted
during the year is a slight decrease
from the previous year, mainly in
the number of serological tests·.
The diagnostic work for fiscal

I I
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Serological Tests
Brucellosis
Cattle
6,871
4,403
Swine
Leptospirosis
2,822
Cattle
Swine
2,248
Vibriosis
Pullorum-Paratyphoid
(fowl)
Other
Necropsies
103
Cattle
276
Swine
86
She~p
428
Fowl
32
Small Animals
Rabies Examinations
Positive
157
Negative
408
Unsatisfactory
16
Fetus Examinations
Cattle
212
Swine 15
Sheep .
18
Tissue Specimens
Milk
Water
Miscellaneous

~0,257
11,274

! \
5,070
1,035
12,796
82

TOTAL

925

581

245

342
217
7
209
32,783

PROJECTS IN PROGRESS

Sporadic Bovine Encephalomyelitis (SBE). Hatch 171 (G. S.
Harshfield).
Mucosal Disease - Virus Diarrhea Complex of Cattle. Hatch 253
(D. R. Wenger and J. P. McAdaragh).
Nature and Control of Fowl
Cholera (NC-65). Hatch 391 (T. A.
Dorsey).
Animal Health Laboratory. S408 (G. S. Harshfield) . .·

Construction of South Dakota's new,
$700,000 animal disease research and diagnostic laboratory on the SDSU campus is expected to be completed during
the summer.

· \)

wildlife
management:
Ring-Necked Pheasant. Studies
on movement, behavior and activities of ring-necked pheasants are
conducted with the aid of radio
transmitters and back tags to -learn
more about South Dakota's No. 1
game species. Such things as space
requirements and travel activities of
the adult birds during tl;ie year are
of great importance to biologists in
pheasant management.
· More than 100 wild pheasants
have been marked by leg bands,
back tags, or radios to determine
where the birds nest, feed, loaf, and
roost. Birds are captured for marking at night with the aid of powerful flood lights attached to a truck.
Information so far shows that most
pheasants remain near the place
where they were hatched.

Range of Raccoons Limited. Miniature radio transmitters emitting
beep-like signals were attached to
raccoons so that movement patterns
of the ar;timals in the field could be
tracked with specially-oriented receiving apparatus. Indications are
that raccoons do not wander far
from where they are born. Range of
an adult male in May and June was
less than 2 square miles. An adult
female with a juvenile ranged within a quarter section area in midsummer and two juvenile males had
summer ranges of about a half section. Availability of food affected
movements in spring, summer and
autumn. Summer activities were
near water areas where crayfish
were abundant. Spring and autumn
activities of the raccoons centered
in cornfields where the animals fed
on corn. Depredation of sweet corn
in the milk stage was a problem.
When natural foods are scarce or

lacking other depredation by raccoons mig4t result. Data suggest
control of raccoons, if necessary, is
more effective if on a local complaint basis.

Farm Ponds Studied. Various
physical, chemical and biological
features of chosen farm ponds were
~tudied. Except during summer per10ds of algae growth, light penetrated to· the bottom of the ponds
and supported invertebrate animal
~nd plant growth. Several dissolved
chemicals were especially high in
concentration compared to ponds
elsewhere and both plant and animal plankton were abundant. Such
food was utilized by fish in the
ponds.
.
Insecticides and Pheasants. Hen
pheasants which were fed different
amounts of dieldrin once weekly for
13 weeks eliminated from 19%to 37%
of the insecticide through the eggs

they laid. More dieldrin was deposited in the. fat of the birds after
egg laying stopped. The caged hens
were not affected by small amounts
( 2 mg/ wk.) of dieldrin fed to them
but the hens given the greatest
amount ( 6 mg/ wk.) ate less food,
lost weight, and laid fewer eggs.
The fertility and hatchability of the
eggs and survival of the chicks were
n_o t reduced by the dieldrin treatments. Eggs laid from second generation birds are likewise being
studied for fertility-hatchability.
Chicks from the eggs are being observed for weight gain and survival.

Prairie Grouse in National Grasslands. Information on food habits
and preferences is needed to help
determine habitat requirements of
grouse and as an aid in making
grouse management plans.
Food contents from crops of 208
prairie grouse from 13 southwestern South Dakota counties showed
19 important food items. Prairie ·
wild rose and wolfberry plant remains were present in the crops of
188 grouse taken in all four seasons.
C~ltivated crops ( barley, oats,
wheat, corn, sorghum), as a group,
were most important in winter. Insects were the most important foods
for sharptails in summer. Grasshoppers comprised 76% for summer and
70%for fall of the total volume of
animal material.
Food content of 20 prairie chickens taken in summer, fall and win-

Fish J>?Pulations are studied at Lake Poinsett by using varlous gear such as the
trap net bemg set here.
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ter showed that · prairie wil,d · rose
appeared in the diet in all three
seasons. The most important seasonal foods were inse~ts, corn and
poison ivy. The sharptailed grouse
and greater prairie chicken were
formerly abundant but are now
scarce or. absent over much of the
Great Plains. This is a cooperative
project with the U.S. Forest Service.
Deer Mobility. Deer marked
with ~,arious devices were observed
to interpret the movement of a
herd in Brookings County. They
were most widely distributed during the summer but congregated in
woody areas from fall to spring.
Herds of up to 80 animals formed
during the winter. Data indicated
that deer management units, if they
could be administered effectively,
might better be based on natural
drainages than on counties. Deer
should be controlled by heavy harvest where they greatly reduce agricultural crops. This is a cooperative project with the South Dakota
Cooperative W i 1 d 1 if e Research
Unit.
Fox-Pheasant Relationships. A
comprehensive study of fox-pheasant relationships over several years
was initiated. Eight 100-square
mile areas were involved, with foxes
removed from half of them. Fox removal response by pheasants and
rabbit populations was not consistent. Food studies revealed that mice
and rabbits were eaten by foxes during all seasons. When pheasants
were abundant and therefore available to foxes , pheasant remains
were more frequent in fox stomachs.
It was not determined whether the
birds were actually captured by
foxes or if they were picked up
dead after the hunting season or
along highways. This project was
cooperative with the South Dakota
Cooperative Wildlife Research
Unit and the South Dakota Department of Game, Fish and Parks,
which took over full responsibility
for the project January 1, 1967.
Black-Footed Ferret. Twentytwo black-footed ferrets have been
observed .the past 18 months. All
ferrets observed inhabited prairie
dog towns in south central South

Wildlife Management Research Cooperators
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I-Relationship of pheasants to insecticides
2-Ring-necked pheasant studies
3-Farm fish pond management
4-Big Sioux River study
5-Lake Poinsett study
6-Prairie grouse study
7-Deer food habits

8-Evaluation of trout fishery
9-Black-footed ferret study
IO-Pothole study-waterfowl
11-Badger food habits
*-Location of lakes studied on project supported by Water Resources Institute

Dakota. Three litters of young ferrets were observed. The young left
the prairie dog towns in late August
or early September. Field observations indicate the ferrets feed primarily on prairie dogs. A reduction
of dogs was noted on all prairie- dog
towns inhabited by ferrets. This is a
cooperative project with the South
Dakota Cooperative Wildlife Research Unit and the U. S. National
Park Service.

terial from deer on the study area
was begun in fall of 1966 and will
continue. In July, a _0.7-acre pasture " \ ')
was constructed on a representative ,t J
aspen area and two deer were
placed in the pen for 20 days.
Food habits data from the pasture
range analysis are used to supplement rumen analysis during the
summer. This is a cooperative project with the South Dakota Cooperative Wildlife Research Unit.

Badgers in Eastern South Dakota. Digestive tracts of badgers ar(;
being analyzed for food remains.
Meadow mice and voles, ground
squirrels and cottontail rabbits are
commonly eaten by badgers. Plants,
especially corn, are also eaten but
to a lesser degree. Studies of badger
reproductive organs collected will
ultimately yield information on
breeding seasons and litter size.
This is a cooperative project with
South Dakota Cooperative Wildlife
Research Unit.

Brook Trout of the Yellowbank
River. Brook trout were introduced
into the South Fork Yellowbank
River, in south central Grant County, in O ctober 1966. Records have
termine food habits of the trout.
along with the number of the fish
that survive from season to season.
Stomach samples are taken to determine food habits of the trout.
Measurements are also kept on the
benthos organisms and forage fish
populations in the stream in order
to determine if the trout have an impact upon them. This is a cooperative project with the South Dakota
Cooperative Fishery Unit.

Whitetail Deer Food. In September of 1966 a food habits study of
whitetail deer in the northern Black
Hills was undertaken to determine
the important ~inter and summer
deer foods. Analyses of rumen m~42

F ish Population of Lake Poinsett .
G i11 nets, trap nets, an otter traw 1
and a direct current boom shocker

\J

were used in preliminary studies. of
fish populations of Lake Poinsett.
During April and May 1967, 543
male and 14 female walleyed pike
were tagged with a dart-type
streamer tag. During tagging operations 42 recaptures were made and
14 more were recorded during the
· summer. In a contest for tag returns
by fishermen, no tags from walleyes
were turned in for prizes. Of 16
northern pike tagged, two were
caught by fishermen. One of the
fish was caught in the Big Sioux ·
River near Dell Rapids, a distance
of more than 100 river miles from
Lake Poinsett. Information from
this study will provide more knowledge about the lake itself as well as
effect, if any, of pollution and the
food chain, what fish in the lake eat,
if northern pike and walleyes are reproducing. This is a cooperative
project with the South Dakota Cooperative Fishery Unit.
. Big Sioux River Characteristics.
A survey of the Big Sioux River to
determine its chemical and biological characteristics was started in
June 1966. The survey extends over
2 years and covers the entire length
of the river. Methods of sampling
fish populations include nets, electric shockers, poison and explosives.
Laboratory analysis of water samples collected over the past year and
data on fish in the river are being
processed and organized. This is a
cooperative project with the South

Marking trout in the Y ellowbank River study to determine where they go in
the stream and to learn about their survival.

Dakota Department of Game, Fish
and Parks.

with North Central Reservoir Investigations.

Emerald Shiner. Emerald shiners, an important food for other
fish, were studied in Lewis and
Clark Lake to determine rate of
growth, reproduction, feeding habits and population growth. It was
found that the spawning season extends from June through August.
The adult shiners fed selectively on
water fleas while the young fish fed
mostly on algae. A given population
of the shiners is rapidly replaced by
newer populations of the same species. This is a cooperative project

Water Quality Production of
South Dakota La~es. Physical,
chemical, and biological aspects of ·
45 lakes in South Dakota were studied since July, 1965. Maximum water temperature at the surface
reached 28 °C. Most of the lakes had
continuous circulation when not
covered by ice. Light transmission
necessary for aquatic plant growth
and therefore oxygen production
varied according to turbidity of the
water. Dissolved oxygen ranged
from near saturation to less than
that needed to maintain fish life. All
of the lakes were generally basic,
with pH levels from 7.1 to 11.3.
Dense blooms of microscopic plants
which developed in many of the
lakes were from concentrations of
blue-green algae. Chlorophyll concentrations were generally higher in
lakes east of the Missouri River.
This project is financed through the
South Dakota Water Resources Institute. D

Water samples collected from the Y ellowbank River require the use of a
snowmobile.

PROJECTS IN PROGRESS

Economic Importance and Life
History of the Raccoon (Procyon
lotor) in Eastern South Dakota.
S-30S. ( Donald R. Progulske).
Farm Fish Pond Management in
South Dakota. H-422. (John G.
Nickum).

I)

(continued, next page)
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Relationship of Insecticides to
Pheasants in South Dakota.' H-438.
( Raymond L. Linder).
Studies of Movements, Behavior
and Acti~ities of the· Ring-Necked
Pheasant. S-463. ( Donald R. Progulske).
Food Preferences of Prairie
Grouse in National Grasslands. Financed by · United States Forest
Service. ( Donald R. Progulske ) .
Population Distribution and Mobility of Deer in Eastern South Dakota. Financed through South Dakota Cooperative Wildlife Research
Unit. ( Paul F. Springer).
Ecological
Relationships
of
Breeding Waterfowl to Prairie Potholes. Financed through South Dakota Cooperative Wildlife Research Unit. ( Paul F. Springer).
Relationships of Red Fox to Populations of _Ring-Necked Pheasants
and Other Prey. Financed through
South Dakota Cooperative Wildlife Research Unit. ( Paul F. Springer).
· Life History and Ecology of the
Black-footed Ferret in the Wild.
Financed through South Dakota
Cooperative Wildlife Research
Unit and United States National
Park Service. ( Paul F. Springer).

A Study of Biases in Methods of
Sampling Age Ratios of Geese at
Sand Lake and Tewaukon Refuges.
Financed through South Dakota
Cooperative _ Wildlife Research
Unit. (Paul F. Springer).
Food Habits, Reproduction and
Other Behavior of Badgers in Eastern S o u t h Dakota. Financed
through Sou~h Dakota Cooperative
Wildlife Research Unit. ( Paul 'F.
Springer ).
Importance of Type I Wetland
Communities to Waterfowl Production. Financed through South Dakota Cooperative Wildlife Research
Unit. ( Paul F. Springer).
A Food Habits Study of Whitetail Deer in the Northern Black
Hills of South Dakota. Financed
through South Dakota Cooperative
Wildlife Research Unit. (Paul F.
Springer ).
Water Quality and Primary Pro~
duction of South Dakota Lakes. Financed by Water Resources Institute. ( John G. Nickum).
An Evaluation of the Ecological
Impact of a Trout Planting in the
Yellow Bank River. Financed
tlu:ough South Dakota Cooperative
Fishery Unit. ( Alfred C. Fox).

Effects of Commercial Seining
on the Sport Fishery of Lake ~oin~ett. Financed through South Dakota Cooperative Fishery Unit.
( Alfred C. Fox).

1

Survey of the Big Sioux River
a n d Associated Drainages. Financed by South Dakota Department of Game, Fish and Parks.
(John G. Nickum).
Spring and Summer Pheasant
Behavior as Determined by Radio
Location. Financed by South Dawota Department of Game, Fish
and Parks. ( Donald R. Progulske ) .
Prairie Grouse Movement Study.
Finance·~ by South Dakota Department of Game, Fish and Parks.
( Donald R. Progulske ) .
A Study of Selected Aspects of
Snapping Turtle Life History. Financed by United States Bureau of
Sport Fisheries and Wildlife. ( Raymond L. Linder).
Life History of the Emerald Shiner in Lewis and Clark Lake, South
Dakota. Financed by North Cen- , ·'\
tral Reservoir Investigations. ( NorJ
man D. Schoenthal).

The black-footed ferret, the subject of a cooperative study, is
an elusive animal which inhabits prairie dog towns and is mainly
nocturnal.
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Lytle, ·W. F., W. S. Spuhler and .D. L. Moe. ·climatological
Summaries for Mitchell, No. 4, 1967.
- - ,:--and--. Climatological Summary for Pierre, No.
5, 1967
~ ·
Matter, V. E. Investigation of Combine Header Losses Dur/ ·
ing Grain Sorghum Harvest. Master's thesis, 1967.
Mo~, D. L. Analysis of Fourteen Recommendations of American Society for Engineering Education. ASAE Journal,
1966.
- - . Responsibilities in Training Requirements on Recruitment of Agricultural Engineers for Industry. ASAE Paper, Dec. ·1966.
- - . See Lytle, W. F.
Research on Machinery Noise Levels. South Dakota Farm &
Home Research, Vol. XVIII, No. 2, Spring 1967.
Spuhler, Walter S. The U .S. Weather Bureau in South Dakota. South Dakota Farm & Home Research, Vol.
XVIII, No. 1, Winter ~~67.
- - . See Lytle, W. F.
Turnqu_ist, P. K. Size Classifying of Granular Particles in ·a
Vibratory Screening System. ASAE Paper No. 66-615,
Dec. 1966.
·
Umback, C.R. and W. D. Lembke. Effects of Wind on Falling Water Drops. ASAE Transactions, Vol. 9, No. 6,
pp. 805-808, 1966.
Waelti, H. Pasture Furrower May Be the Answer. Hoard's
Dairyman, Vol. 112, No. 5, Mar. 10, 1967.
- - . Physical Properties and Morphological Characteristics
of Maize and Their Influence on Threshing Injury to
Kernels. PhD thesis, 1967.
Welchert, W. T. and C. N. Hinkle. The Effect of Change in
Moisture Content on the Strength of Nailed Wood
Joints. ASAE Transactions, Vol. 9, No. 6, pp. 774-81,
1966.
Wiersma, J. L. and D. M. Edwards. Hooded Ogee Pipe Drop ) }
Spillway. ASAE Transactions, Vol. 9, No. 4, pp. 524-27,
1966.
- - . See Lenibke, W. D.
Young, H. G. Ventilation for Swine Buildings. Fact Sheet
No. 20, South Dakota Cooperative Extension Service,
.
April 1967.
- - . See Seerley, R. W. (Animal Science).

staff
publications
and
articles

AGRICULTURAL ENGINEERING
Anderson, K. Measurement of Vertical and Horizontal Hydraulic Conductivities on an Undisturbed Soil Core.
Master's thesis, 1967.
Carter, K. E. See Doty, C. W.
Chisholm, T. A Method for Characterizing the Noise Produced by an Agricultural Tractor in Terms of the Acoustic 'Power and Directivity. Master's thesis, 1967.
DeLong, H. H. Foundations for Rural Electrification. Textbook, 1966, 90 p.
- - . Mineral Reduction by Electrodialysis for Home Water
Supply. ASAE Transactions, Vol. 9, No. 4, pp. 541-42,
1966.
Doty, C. W. and Carter, K. E. Runoff and Erosion Characteristics of the Brown Loam Soils. ASAE Paper No. 66720, Dec. 1966.
Edwards, D. M. See Wiersma, J. L.
Hanson, C. L. Stockpond Water Losses in Western South Dakota. South Dakota Farm & Honie Research, Vol.
XVIII, No. 1, Winter 1967.
Hinkel, C. N. See Welchert, \V. T.
Lembke, W. D. Observed and Predicted Tile Flow on a Lake
Plain Soil. ASAE Transactions, Vol. 10, No. 1, pp-14244, 1967.
- - . and J. L. Wiersma. Planning Your Irrigation System
... Water Use Rates. South Dakota Farm & Home
Research, Vol. XVIII, No. 2, Spring 1967.
- - . See Umback, C. R.

AGRONOMY
Adams, E. P. S~e Heil, R. D.
- - . See Langin, E. J.
Albrechtsen, R. S. ln"fluence of Fertility Level Upon the Components of Seed and Oil Yield in Flax. Proceedings 36th
Annual Flax Institute, pp. 30-4, 1966.
--, J. J. Bonnemann, G. W. Buchenau, V. D. Pederson, P.
B. Price, D. G. Wells and L. S. Wood. New Varieties
of Small Grain (1967). South ·Dakota Farm & Home
Research, Vol. XVIII, No. 1, Winter 1967.
Alsayegh, A. Y ., C. L. Hanson and C. J. Erickson. Salt Balance in Livestock Pond Waters in Western South Dakota. South Dakota Farm & Home Research, Vol.
XVII, No. 3, Summer 1966.
Arnold, J. D. The Competitive Effect of Wild Buckwheat
( Polygonum convolvulus ) Upon Spring Wheat. Graduate thesis, SDSU Library.
Beatty, D. W. See Carson, P. L.
Bonnemann, J. J. 1966 Corn Performance Trials. Circular 180,
Agricultural Experiment Station, SDSU.
- -. 1966 Grain Sorghum Performance Trials. Circular 181,
Agricultural Experiment Station, SDSU.
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- - . 1966 Small Grain Variety Trials. Circular 179, Agricultural Experiment Station, SDSU.
- - . See Albrechtsen, R. S.
- - . See Price, P. B.
Bullis, S. S. ~ee Ross, J. G.

Langin, E. J., R. C. Ward, P. L. Carson and L. 0. Fine. The
Influence of Fertility on Water _Utilization by Spring
Grains. 18th Ann. Midwest Con£., Natl. Plant Food
Inst., 1966.
- - , E. P. Adams, P. L. Carson and R. C. Ward: Fertilizing
Small Grains. Fact Sheet 325, Cooperative Extension
Service, SDSU.
- - , - - , F. E. Shubeck, F. C. Westin and P. L. Carson.
Soils and Fertilizer, 1967 Guide for Fertilizer Use. 1967
Guide for Fertilizer Use.
- - . See Heil, R. D.
Lunden, A. 0. See Sanderson, E. E.

Carson, P. L., R. C. Ward, D. VJ. Beatty and D. B. Shank.
Stable Corn Yields Souglit in Northern Great Plains.
.
What's New in Crops and Soils, Vol. 19, No. 2, p. 19.
- - . See Heil, R. D.
.
- - . See Langin, E. J.
Colburn, D. C. and R. C. Kinch. Drill Box Survey of Spring
Planted Grains in South Dakota. Circular 168, Agricultural Experiment Station, SDSU.
Deibert, E. J. The Relationship Between Pliosphorus and Zinc
in Corn Plants. Graduate thesis, SDSU Library.
Dittman, A. W. See Guenthner, E. (Poultry Science).
Dosland, J. G. Summary of Flax Weed Control Research. Research Report, North . Central Weed Control Con£.,
1966.
Erickson, C. J. See Alsayegh, A. Y. Evenson, P. D. See Heil, R. D.
Fadayomi, T. 0. The Relationship Between Forms of Soil
Phosphorus and the Uptake of ·Phosphorus by Barley.
Graduate thesi~, SDSU Library.
Fine, L. 0. Irrigation: Your Water, Your Soil. Circular 654,
Cooperative Extension Service, SDSU.
-. . See Heil, R. D.
- - . See Langin, E. J.
- - . See Swanson, R. A.
Geise, H. A. Annual Progress Report South Central Research
Farm, Presho. Pamphlet 82, Agronomy Department.
- - . Sorghum Forage Studies in South Central South Dakota·. Sorghum Newsletter, 10:104-07, 1967.
- - . Sunflower Development at Latitudes Ranging from 31
to 49 degrees. Crop Sci. 7:134-36.
Hanson, C. L. See Alsayegh, A. Y.
Hanson, J.B. See Kenefick, D. G.
Heil, R. D., R. C. Ward; P. L. Carson, E. J. Langin, E. P.
Adams L. 0. Fine, P. D. Evenson and P. B. Price. Soil
Fertility and Management Field Experiments for 1963.
Pamphlet 85, Agronomy Department.
Holm, G. A New Model for DNA Replication and Its Implications on the Concept of Heterozygosity. Barley Newsletter, Vol. 10, 1966.
P. See Shubeck, F. E.
Holmes,
Hovland, D. See Swanson, R. A.
Kenefick, D. G. and J. B. Hanson. Active Accumulations of
Phosphate by Maize Mitochondria. 'Proc. Symposium,
Isotopes in Plant Nutrition and Physiology, Int., Atomic
Energy Agency, Vienna, 1966.
- - and - - . Contracted State as an Energy Source for Ca
Binding and Ca+ Inorganic Phosphate Accumulation
by Corn Mitochondria. Pl. Physiol. 41 :1601-09, 1966.
- - and - - . Optimal Conditions for Phosphate Uptake
by Corn Mitochondria. Agron. Abstr. 1966.
- - and - - . The Site of Oligomycin in Action in Corn
Mitochondria. Biochem. and Biophys. Res. Comm. 24,
899-902, 1966.
Kinch, R. C. A Quick Method of Testing Western Wheatgrass Germination. Proc. Assn. Off. Seed Anal., Vol. 56,
1966.
- - , et al. South Dakota Weeds. South Dakota Department
of Agriculture, 1967
- -. See Colburn, D. C.
Kingsley, Q. S. Annual Report Northeast Research Farm,
Pamphlet 83, Agronomy Department.

Moore, R. A. The Cyclic Pattern of HCN Production and
Storage. Proc. NCR-31, Feb. 1967.
- - . See Ross, J. G.
Nelson, L. A. See Shubeck, F. E.
Pasture Research Center. South Dakota Farm & Home Research, Vol. XVII, No. 4, Fall 1966.
Price, P. B., V. D. Pederson and J. J. Bonnemann. Primus: A
New Barley for South Dakota. South Dakota Farm &
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B. B. Beer, B.S. -------- --------------- Superintendent,
R;mge Field Station, Cottonwood
Philip Severin ________ ____________________ Su perin ten dent,
Reed Ranch Field Station, Presho
W.R. Trevillyan, B.S . .______________ Superintendent,
Antelope Range Field Station, Buffalo
Carl Erickson, M.S. (USDA) __ Superintendent,
U. S. Irrigation and Dryland Field Station,
Newell
J. F. Fredrikson, B.S. _______________Superintendent,
Southeast South Da_k ota Experiment Farm,
Centerville
B. E. Lawrensen, B.S. ___Ass't Superintendent,
Southeast South Dakota Experiment Farm,
Centerville
L. B. Dye -----------~--------------------·Superintendent,
Irrigation Research Substation, Redfield

D. G. Adams, Ass't Professor._ ______________7 / 1/ 66
D. E. Herman, Ass't Professor _____________9/ 19/ 66
W. A. Urdahl, Ass't in Horticulture._ ___4/ 1/ 67

APPOINTMENTS
Substations

Donald Bendt, Ass't in Economics .. 5/ 31 / 67
R. D. Helfinstine, Professor ______. 12/ 31 / 66
Max Myers, Professor _________________________ll / 1 / 66
John Trierweiler, Ass't in Economics 10/ 24/ 66

PUBLICATIONS
E. W . Metcalf, M.s. __________Agriculturaf Editor
F. J. Shideler, B.S. _____Ass't Publications Editor

RURAL SOCIOLOGY
H. M.
R. M.
M. P.
N. S.

Sauer~ M.A. _______________Professor and Head
D imit, Ph.D. __________________________Professor
Riley, M.A. ______________________Assoc. Professor
Sheth, Ph.D ..___________________Ass't Professor

STATION BIOCHEMISTRY
0. E. Olson, Ph.D. ______________Professor and Head
D. H. Bushman, M.S. _______ Ass't in Biochemistry
R. J. Emerick, Ph.D. _____________________ _____ Professor
G. F. Gastler, M.S. __________________Assoc. Professor
Yvonne A. Greichus, Ph.D. ________Ass't Professor
A. W. Halverson, Ph.D ..___ __________________Professor
I. S. Palmer, Ph.D. ___________________Assoc. Professor
E. I. Whitehead, M.S. ______________Assoc. Professor

VETERINARY SCIENCE
K. D. Weide, Ph.D., D.V.M. ________________________
--------------------------------------- Professor and Head
T. A. Dorsey, D.V.M. _____
Assoc. Professor
G. S. Harshfield, D.V.M., M.S. __________ Professor
W. U. Knudtson, B.s. _________________________________ _
_ __________________________Ass't in Veterinary Science
John McAdaragh, M.S. ______________ Ass't Professor
J.B. Taylor, D.V.M. _____________ Professor Emeritus
Keith Van Steenbergh, B.A., D.V.M. ___________
------------------------------------------------· Ass't Professor
D. R. Wenger, D.V.M., B.S. ___ Ass't Professor
c _ _ _______

•

WILDLIFE MANAGEMENT
D. R. Progulske, Ph.D. -------------------------------·----------------------.Assoc. Professor and Head
A. C. Fox, Ph.D. (USDI) _______ Ass't Professor
R. L. Linder, Ph.D. ________________Assoc. Professor
J. G. Nickum, Ph.D. ________________ Ass't Professor
N. D. Schoenthal, Ph.D. ---------· Ass't Professor
P. F. Springer, Ph.D. (USDI) _Assoc. Professor
R. A. Tubb, Ph.D. (USDI) ________ Ass't Professor

B. E. Lawrensen, Ass't Superintendent 7 / 1/ 66

Agricultural Engineering
R. J. Svec, Ass't in Mechanized Ag. ____ 12/ 1/ 66

Agronomy
]. F. Bartholic, Ass't Professor._ ______________ 7 / 1/ 66
E. J. Deibert, Assistant in Agronomy ___ 2/ 1/ 67
K. P. G. Holm, Visiting Professor._______ 9 / 23 / 66
]. F. Stritzke; Ass't Professor.__ ____________ 9/ 1/ 66
C. E. Stymiest, Assistant in Agronomy_.4/ 1/ 67

Horticulture-Forestry

Plant Pathology
W. S. Gardner, Assoc. Professor.__~__________ 6/ 1/ 67

Veterinary Science
K. D. Weide, Professor and Head __________ 6/ 1/ 67

RESIGNATIONS
Agronomy
J. F. Bartholic, Ass't Professor_____________ .5 / 31 / 67
L H. Blogg, Ass't in Agronomy ________ l / 31 / 67
W . G. Wright, Instructor __________________l / 31 / 67

An·i mal Science
Robert Fritz, Ass't in Animal Science .8/ 31 / 66
F. R. Gartner, Ass't Professor._________________3 / 1/ 67
J. A. Minyard, Ass't Professor_____________ S/ 1/ 66
J. W. Peterson, Range Technician ___ l2/ 31 / 66
R. W. Scerley, Assoc. Professor __________ 6/ 30/ 67

Dairy Science
B. D . Alfke, Ass't in Dairy Science ___.5/ 14/ 67

Economics

Entomology-Zoology
R. W. Gerhardt, Assoc. Professor ________ 7 / 25 / 66
Ada Mae Hintz, Instructor ________________ S/ 19/ 66

Pia nt Pathology
G. B. Orlob, Assoc. Professor._______________ 8/ 25 / 66

Rural Sociology
N. S. Sheth, Ass't Professor.__:______________8/ 31 / 66

Animal Science

Station Biochemistry

Walter Bjorklund, Ass't in Animal Science ___ _
-------------------------------------------------------9 I 1 / 66
Cecil Graber, Ass't in Animal Science .___2/ 1/ 67
K. E. Severson, Instructor _____________________ 9 / 1 / 66

D. H. Bushman, Ass't in Biochemistry 6/ 23 / 67

Economics
]. E. Thompson, Professor and Head .___ l / 1/ 67
Donald Bendt, Ass't in Economics ______ 9 / 1/ 66
H. A. Gilbert, Ass't Professor ____________ l2/ 27 / 66.
M.- ]. Powers, Ass't Professor ________________ 9/ 1/ 66

Entomology-Zoology
M. H. Roller, Assoc. Professor_____________ S/ 15 / 66

Wildlife Management
N. D. Schoenthal, Ass't Professor
P. F. Springer, Assoc. Professor ___________6/ 30/ 67
R. A . Tubb,Ass't Professor ____________________6 / 2 / 67

Substations
Philip Severin, Superintendent.__ _________ l / 31 / 67

*DECEASED
D. F. Breazeale, Professor and Head,
Dairy Science _______________________________ l l /7 / 66

SOUTH DAKOTA AGRICULTURAL EXPERIMENT STATION
Statement of Disbursements by Source of Funds
For Year Ended June 30, 1967
Expenditures

6-30-66

Source of Funds

•

l. State Appropriations (genera I fund) _________________ _-------------------------- $1,818,644.50
2. Continuing Federal Appropriations-State Treasurer__ _________________ _
622,706.00
3. Continuing Federal Appropriations-Local__ _____________________________ ____ _
30,846.05
4. Fed era I Grants and Contracts (USDA) ________________________________________·__
74,276.64
5. Federal Grants and Contracts (Not USDA) ___________________________________ _
270,708.81
6. State Agencies Grants ______________________________________________________ __________
29,349.88
7. Private Grants and Contracts _______________________________________________________
63,415.74
214,705.66
8. Intern a I and Statewide Services ______________________ ---------------------------37,679.82
9. Ind us try Services ________ ________________________ · ----------------------------------------Tota I____________________--------------------------------------------------------------__ ·____ _ $3,162,333.10
Sales Income to State Genera I Fund _______________________________________________ _
545,285.62
Net Support from General Fund (appropriations minus income) _______ _ $1,273,358.88
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$1,975,824.64
621,198.99
28,090.32
148,511.48
203,791.36
42,644.88
103,762.85
237,949.06
37,040.19
$3,398,813.77

538,409.79
$1,437,414.85

(from page 3) ·

TEN- RESEARCH OBJECTIVES
ing are no longer "new." But we can-'t
stop research now - our knowledge
about genetic improvement is only beginning. To fully capitalize on these
practices we'll have to know much more
about feeds and feeding, for instance.
The effects of antibiotics, roughage,
moisture and oyster shells in all-grain
rations on rumen fermentation inay
show the way to cheaper feedlot gains.
Being investigated is the possibility that
high calcium level in the ration may reduce back-fat in cattle, improve mea~
quality. Then what, if any, is the relation of cow size and efficiency of grass
use and the extent to which this might
be inherited.
If we go to raising more livestock in
confinement, we need more information
on animal stress, disease, automation even animal behavior.
Magnesium supplementation helps in
control of grass tetany but more information is needed on this cattle disease
to seek even better preventatives.
Continued studies are needed of
organisms identified in swine and cattle
abscesses to see if a relationship exists
between animal density, climate, genetics. More information will also be
sought on complex virus infections of
cattle, causes of abortions in cattle and
swine, diseases of central nervous system of cattle, newborn calf losses, more
?n urinary calculi and selenium poisonmg.

4. Increase Yield of P~sture and
Range Land

Most pasture and rangeland research
. is centered at the Pasture Research
Center at Norbeck in Faulk county. lnterseeding grazing alfalfas and grasses
is one of the methods being stressed at
Norbeck for pasture improvement. It
is believed that interseeding has the
greatest single potential for increasing
grassland production in South Dakota
- techniques under development as
well as varieties to do it with have helped boost production up to 50% in several areas and as much as 250% in one
county. Adaptations of equipment or
newly designed machines have been
successful in getting the interseeding
job done. A 50% increase of forage
could shoot beef cow numbers to 2 Yz
million, ewes to 2 million, dairy cows to .
400,000 and result in increased production per cow.
S. Water

We must know how to better use and
conserve available water - either the
current supply or a vast additional
potential if pending irrigation projects
are approved. South Dakota now has
about 150,000 acres under irrigation
- only about a tenth of the estimated
potential. To meet competition and realize its potential, South Dakota must remove lack of available water as one of
the risk factors farmers and ranchers
now face almost every year.

We've shown that fertilizer pl~ce~
ment incre·ases water use efficiency
worth an extra 5.2 bushels an acre of
spring wheat with similar responses in
barley and oats. What about leaf canopy
and its relationship to row spacing,
shade and sunshine, water requirements
of crops, physical properties of soils.
Complicated measuring devices are being used to obtain the research data
needed for determining best practices
under South Dakota conditions - both
irrigation and dryland. And remember,
if irrigation becomes widespread it will
bring more and different insects, plant
disease and weed problems.
Huge amounts of water are los-t from
evaporat!on and seepage from ponds
and reservoirs - and irrigation ditches.
In one investigation evaporation arid
seepage losses from po1.1ds in just one
western South Dakota county were
estimated at . 6,900 million gallons
annually. The mo s t effective and
efficient method of saving at least some
of this water may be now only a_n idea
on the drawing board of some researcher.
And don't forget the weather. We
probably won 1t change it but research
and procedures for making information
available rapidly will provide trends
and knowledge that give farmers a better chance to make t}:te right decision.
Some of our climatological research
people believe that within 10 years the
widespread use · of weather data will
have at least as much influence on yield
of crops as fertilizers and plant breeding. (Part of this wo~ld come from
better use of weather to more fully realize the potential agronomists have put
into new · varieties and fertilizing techniques.)
6. Management

.. Plantin_g winter wheat in stubble in experimental plots near Watertown, a tra-, ,
d1tional spnng wheat area. Winter wheat planted in stubble last year in this area
had excellent survival rates.

Increase the level of managerial skill
on farms and ranches, increase the precision in decision making.
A study has shown · that between
groups of Midwest farms, similar in
size and productivity, the range of return for labor and management per
farm is from .$1,000 to $15,000. Increasing return on South Dakota's
50,000 farms by $1,000 a year-and it
was done in one county with a test
group - would result in an increase of
$50 million annually in net profit. A
South Dakota . study reveals that by
adopting the most profitable farm
plans, net farm income could be increased to levels two to five times those
of 1962.
In one region of the state, guidelines
have been established for determining
the desirable combination of farm enter-
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prises at various price combinations for
wheat, feed grains and livestock. Similar guidelines are needed for other regions .
The best use, agricultural or otherwise, must. be determined for land resour~es, including low productivity
land. We must improve the "'6 dds or
quit taking chances on farming marginal land.
As far as management talent goes,
some farmers have it and others don't.
We need to pinfX)int why - perhaps
through some of the personality characteristics involved. From these, it
might be possible to predict the probability of success of prospective young
farmers.
7. Community Development

Obtain information on local, county,
area and state government; school,
church, health and social institutions.
This would permit an increased level
of understanding by citizens so they can
more wisely choose alternatives.

( concluded~ next page)

Corn research results are explained during visitor's day at Agricultural Experiment Station site near Centerville.

Contented cows . . . big calves ... excellent grass. Oahe Reservoir in background. (SCS Photo).
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(From page 57)
.
Population research data will,give information, trends and needs for planning by school officials, church and
fa r m
organizations, . businessmen,
Chambers of Commerce, legislators.
Information is needed for appraisals
of the impact of social and economic
changes, functioning of local government organizations, funds, taxation,
zoning.
If the outlook is for expanded community activities and cooperation, every
citizen - not just the prospective leaders - must be provided the sources of
condensed, usable information.
8. Maintain Healthful and Pleasant
Environment
South Dakota must be kept free of
hazards of air, water, food pollution·
with chemicals, molds, bacteria and
wastes.
Safe contamination maximums must
be established in water, air and soil for
animal wastes and agricultural chemicals. It is probably later than you think
to do something about pollution. One
estimate says that before the end of this
decade, states in the north central

United States with huge livestock feeding industries will be hit by an animal
waste disposal problem which could
seriously limit production and consequently hamper economic development.
Another example of "preventative"
research is that we need to know more
about epizootic hemorrhagic disease of
white-tail deer-is three any relationship
of this · disease and the virus causing
· hemorrhagic fever in humans. Or, interrelationships, .if any, of equine encephalitis virus among pheasants, chickens,
horses, perhaps deer, and man.
Effective, safe and more economical
methods of statewide mosquito control
are needed. For instance, the mosquito
vector of equine encephalitis is found
throughout South Dakota.
9 . Homemakers
Provide information for decision
making and increase the management
talent and skill of homemakers.
Help establish sound, practical patterns of eating which are nutritionally
correct based on today's work or rec- reational schedule rather than on the
traditional clock-time.

Wear, use and laundering of fab_rics
for the family's clothing needs.
Carpeting is being used more· in
homes ( where it constitutes a major
expenditure) as well as in schools, businesses. Research is telling us more about
effects of traffic, cleaning and wear as
well as selection of fabrics.
A new, low-fat dairy product, for use
as a spread and in cooking and baking
has been de eloped and is about ready
for more extensive consumer testing.
10. Recrea tion
We must help develop South Dakota's recreational potential, esp~ecially
hunting and fishing.
Improving habitat for increasing reproduction efficiency and controlling
diseases of wildlife and fish. One offshoot of this is research dealing with
reduction ·of winterkilling in farm
ponds to promote an industry of bait
fish production.
South Dakota's open spaces and
waters are valuable assets, agricultural
research will have a definite impact on
the economical and full use of these resources. 0

" ... We must help develop South Dakota's recreational po
tential, especially hunting and fishing . . .'~ (Photo by South
Dakota Department of Game, Fish and Parks).
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Is this the kind of tractor your kids
or grandchildren will be using at _the
tum of the century?

•

And will they be in this kind of
driver's scat when they go out to
work the "north fifteen hundred and
eighty?"

Speaking
of
Research
and the

Future • • •

•

Potent crops of the year 2000 will need powerful new farm equipment just
now in the planning stages. Tractors will run on 4- or 6-wheel drive or pneumatic
tracks. Powered perhaps by efficient storage batteries, the model above permits the
driver to move the mobile cab to where the action is for a closer look at how his
implements are performing.
Inside the air conditioned cab of the tractor of the future is everything-incl udin g the kitchen sink! Starting at the right of the year-2000 driver and moving
left, are a refrigerator, coffee maker, food warmer, a TV set connected either to
the farmer's headquarters or to other vehicles, and ... a sink! All controls are
within arm's length of the driver.
These illustrations are from "Agriculture 2000," a study conducted by Ford
Motor Company's U. S. Tractor and Implement Operations to project the look of
agriculture at the turn of the century.
Hundreds of scientists, specialists and experts took part in the study which
also foresees:
Milk from carrot tops and pea pods.
Cows with 1,000 offspring.
Plastic domes covering 10 acres or more of cropland.
Corn plants that look more like small pine trees.
Per acre yields of
corn - 500 bushels
wheat - 300 bushels
soybeans - 175 bushels
· Forage - 30 tons
Pounds of milk per cow - 30,000
Fantastic as these projections may seem, food production from land, sea and
air has to be tremendously increased to prevent a food crisis if present population
trends continue for the next 30 years, the study indicates. It concludes: "All of the
evidence shows there is no need for hunger in the world of tomorrow. But we
must gear immediately for the gigantic job ahead. Zero hour is now!"

When you discuss research and
discovery a lot of "future" is involved or implied: Thinking-ahead ·o r
what-happens-next is part of the
process.
South Dakota State University
scientists are not working on a combination helicopter-hovercraft to do
sprayin·g jobs 'and other work
around the farm as visualized in the
illu$tration above.
But the Agricultural Experiment
Station is looking ahead to other fu-
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ture needs that will help South Dakota grow and develop.
The SDSU dean of the College of
Agriculture and Biological Sciences
and director of the Agricultural Experiment Station beginning on page
2 discusses some of the research
needs, plans and possibilities for
South Dakota.
(Incidentally, if you want to read
more about farm implements of the
year 2000 as visualized by one
group of scientists, turn to page 59.)

